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This paper i s  a re p o r t  on a d e ta i le d  study  of the  
rocks th a t  crop out in  Wagoner County, Oklahoma. P r io r  to  
th i s  tim e a d e ta i le d  geo log ic  map o f the  County was no t 
a v a i la b le .  I t  i s  the  purpose of th i s  r e p o r t  to  fu rn is h  such 
a map along w ith  d e sc r ip tio n s  of th e  fo rm ations and d e s c r ip ­
t io n s  of m ineral d e p o s its  of p o ss ib le  economic v a lu e .
Location
Wagoner County i s  an a re a  of approxim ately  620 
square  m iles in  n o rth e a s te rn  Oklahoma, on the  southw estern  
flan k  of the  Ozark u p l i f t  and on th e  e a s te rn  edge of the  
C en tra l Oklahoma P latform .
Cherokee County i s  lo ca te d  on th e  e a s te rn  boundary, 
Mayes and Rogers Counties on th e  n o rth e rn  boundary, T ulsa
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FI'ÎURE 1 .  LOCATION MAP CP WAGONER COUNTY, OKLAHOM
County on th e  w est and Muskogee County on most of th e  so u th ­
ern  boundary. Okmulgee County i s  lo ca te d  a t  th e  sou thern  
boundary o f th e  w esternm ost p a r t  of Wagoner County.
P a r t  o f th e  e a s te rn  boundary between Cherokee and 
Wagoner C ounties i s  w ith in  F o rt Gibson R ese rv o ir  and Grand 
R iv e r, which i s  dammed to  form the  r e s e rv o i r .  The Arkansas 
R iver i s  p a r t  of th e  sou thern  boundary between Wagoner and 
Muskogee C oun ties. The V e rd ig ris  R iver and Oklahoma S ta te  
Highway 33 a re  along most of the boundary between Wagoner 
and Rogers C ounties. Old U. S. Highway 66 and County Line 
Road l i e  along  p a r t  of th e  boundary between T u lsa  and Wagoner 
C oun ties. One p o rtio n  of Wagoner County l i e s  e a s t  of F o rt 
Gibson R ese rv o ir  and has no n a tu ra l  b o u n d arie s . Another 
p o rtio n  l i e s  so u th  and west of the  Arkansas R iver and a lso  
has no n a tu r a l  bo u n d aries .
A c c e s s ib i l i ty  
Wagoner County i s  e a s i ly  a c c e s s ib le  by main paved 
ro a d s . U. S. Highway 69 c ro sse s  th e  e a s te rn  p a r t  of the  
County from n o rth  to  so u th , passing  through the  c i t y  of 
Wagoner. S ta te  Highway 16 connects th e  c i ty  of Muskogee, 
th e  town o f Okay and F o rt Gibson Dam, where th e  highway ends. 
A paved road  jo in s  S ta te  Highway 16 a t  Okay and runs through
Gibson to  Wagoner. S ta te  Highway 51 c ro sse s  th e  County from 
e a s t  to  w e st, p assin g  through Coweta and Wagoner. S ta te  
Highway 33 passes through approxim ately  two m iles of th e  
n o rth w este rn  c o m e r o f th e  County, and then  runs along the  
northernm ost boundary o f the  County fo r  about s ix  m ile s . 
S ta te  Highway 5IB i s  paved from where i t  jo in s  U. S. Highway 
69, seven m ile s  sou th  o f Wagoner, to  th e  community of P o rte r. 
The rem ainder o f S ta te  Highway 51B, from Coweta to  P o rte r  i s  
under c o n s tru c tio n  and w i l l  be paved. S ta te  Highway 104 i s  
paved from H a sk e ll, Muskogee County, to  where i t  jo in s  S ta te  
Highway 51B, 4 .5  m iles  west of P o r te r . S ta te  Highway 67 i s  
a g ra v e lle d  road  from Coweta w est to  T u lsa  County.
In a d d it io n  to  th e  S ta te  and F ed e ra l highw ays, 
Wagoner County has a good network o f we11-improved se c tio n  
l in e  roads th a t  c r i s s - c r o s s  most of th e  County. More than 
h a l f  th e  number of th e se  roads a re  w e ll-g rad ed  a ll-w e a th e r  
roads. The ex cep tio n s to  th is  network o f roads a re  the  p a r t  
of th e  County e a s t  o f F o rt Gibson R ese rv o ir and the  p a r t  o f 
th e  County sou th  and w est of th e  Arkansas R iv er. In th e  
p a r t  of th e  County e a s t  o f F o r t  Gibson R e se rv o ir , one road 
e n te rs  from Mayes County to  th e  n o r th  and e x i ts  in  Cherokee 
County to  th e  e a s t .  One fo rk  o f t h i s  road  leads southward 
to  th e  r e s e r v o i r .  The w esternm ost n in e  se c tio n s  o f the
County lo c a te d  sou th  and west o f the  Arkansas R iver lack 
roads e n t i r e ly .  One road e n te rs  th e se  n in e  s e c tio n s  from 
th e  e a s t ,  bu t s to p s  on th e i r  e a s te rn  l im i t .  A few t r a i l s  
lead  to  s c a t te r e d  o i l  w e lls  on top  of Concharty Mountain.
Four r a i l r o a d s  serve  Wagoner County, th re e  o f them 
passin g  through th e  c i t y  of Wagoner. The Kansas, Oklahoma 
and G ulf, and th e  M issouri P a c if ic  r a i l r o a d s  run  through the  
e a s te rn  p a r t  of th e  County in  a g e n e ra l n o r th -so u th  d i r e c ­
t io n .  The M isso u ri, Kansas and Texas r a i l r o a d  has a main­
l in e  running n o rth -so u th  through th e  e a s te rn  p a r t  of th e  
County and a branch l in e  running northw est from th e  main 
l in e .  The Midland V alley  r a i l r o a d  s ta y s  sou th  o f the  
Arkansas R iver and passes through th a t  p a r t  of th e  County, 
but does no t run through any towns in  Wagoner County. The 
n o rth w e s t-so u th e a s t feed e r l in e  of the  M isso u ri, Kansas and 
Texas r a i l r o a d  passes through T u llah a ssee , P o r te r , Red B ird , 
Coweta and Oneta. The main l in e  of the  M isso u ri, Kansas and 
Texas r a i l r o a d  passes through Gibson and the  c i t y  of Wagoner. 
The M issouri P a c if ic  and the  Kansas, Oklahoma and Gulf r a i l ­
roads both  pass through Okay and th e  c i t y  of Wagoner.
In a d d itio n  to  th i s  land  tr a n s p o r ta t io n  system . F o rt 
Gibson R eserv o ir i s  used  by boa ts  o f v a ry ing  s iz e s .  Many 
good docks a re  a v a ila b le  on both  s id e s  o f  th e  r e s e r v o i r .
The V e rd ig ris  and Arkansas R ivers a re  both  undeveloped 
w aterw ays, a lthough  sm all boa ts  a re  used fo r  r e c re a t io n .
P revious In v e s t ig a tio n s
The e a r l i e s t  g eo lo g ic  work done in  Wagoner County 
was th a t  o f Drake (1897). His work was o f a reconnaissance  
n a tu re  and i s  o f l i t t l e  v a lu e  now. He c a r r ie d  u n i ts  from 
th e  basin  northw ard .
T aff (1906) mapped th e  so u th e a s te rn  co rner of 
Wagoner County in  th e  Muscogee F o lio . T his work c o n ta in s  
th e  e a r l i e s t  m ention o f th e  Winslow form ation  in  the  County. 
The Winslow of T aff inc luded  a l l  u n i ts  between th e  Morrow 
and th e  Boggy. T aff recogn ized  the  f a u l t in g  in  th e  p a r t  of 
th e  County where he worked, bu t he d id  n o t t r y  to  map i t .
A v a r ie ty  of names have been a p p lied  to  th e  rocks 
between th e  F o rt S c o tt lim estone  and th e  M iss iss ip p ian  lim e­
s to n e s . Adams (1901) r e f e r r e d  to  th e se  rocks as th e  Chero­
kee fo rm ation . In h is  work he tra c e d  some beds ac ro ss  th e  
County w ithou t g iv in g  any d e t a i l .  H utchison (1907) made a 
sk e tch  map o f n o rth e rn  Oklahoma, in c lu d in g  Wagoner County.
He c a l le d  Adam's Cherokee, th e  V in ita  fo rm ation . S ieb en th a l 
(1907) mapped th e  F o r t  S c o tt lim esto n e , Croweburg c o a l , 
C helsea sandstone  and a few co a l ou tcrops in  Wagoner County;
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a lthough  o n ly  th e  name F o rt S c o tt was used , and i t  d id  no t 
in c lu d e  th e  same u n i ts  th a t  i t  does today . Gould, Ohern and 
H utchison (1910) summarized th e  work th a t  had been done to  
1910, bu t added no th ing  to  th e  geology of th e  County. Ohern 
(1910) measured a few Pennsylvanian s e c tio n s  in  Wagoner 
County. S n ider (1915) worked in  th e  M iss iss ip p ian  rocks on 
th e  e a s t  s id e  o f th e  County, bu t made no s ig n i f ic a n t  changes 
in  th e  e a r l i e r  work. M iser (1926) compiled a g eo log ic  map 
of Oklahoma from pub lish ed  and unpublished  maps of th e  S ta te . 
A few m ajor f a u l t s  a re  shown on th is  map and th is  appears to  
be th e  f i r s t  pub lish ed  map o f th e  B lue jacke t sandstone  acro ss  
Wagoner County.
Boyle (1927) s tu d ie d  th e  p a r t  o f Wagoner County 
w ith in  th e  Arkansas and Grand R iv e rs . He recogn ized  th e  un ­
confo rm ity  between th e  M iss iss ip p ian  lim estones and th e  
Morrowan lim e s to n es . Boyle used th e  name Winslow form ation  
fo r  a l l  rocks between th e  Morrow and th e  F o rt S c o tt. No 
g eo lo g ic  map was inc luded  in  h is  r e p o r t .
Cooper (1927) tra c e d  some of the  co a ls  in to  Wagoner 
County, a lth o u g h  no map i s  inc luded  in  h is  r e p o r t .  He w rote 
th a t  th e  B lu e jack e t sandstone  i s  t ra c e a b le  to  th e  Arkansas 
R iver and a ls o  m entioned th e  p resence  of a few c o a ls  in  th e  
a re a .
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Oakes (1944) pub lished  a r e p o r t  on th e  Croweburg 
c o a l and a s so c ia te d  s t r a t a  th a t  included  th e  s tr a t ig ra p h y  
between the  Chelsea sandstone and the  V e rd ig ris  lim estone. 
The re p o r t  c o n ta in s  s e v e ra l measured s e c tio n s  and se v e ra l 
an a ly se s  of the  Broken Arrow coal in  Wagoner County.
"The Morrow s e r ie s  o f n o r th e a s te rn  Oklahoma" was 
w r i t te n  by Moore (1947). Most of th i s  re p o r t  d ea ls  w ith  
a re a s  to  th e  e a s t ,  b u t th e re  a re  two measured se c tio n s  in  
Wagoner County.
During 1950 and 1951, s tu d e n ts  (C handler, 1950; 
D ouglas, 1951; D obervich, 1951) working under Dr. Huffman 
(1953 and 1958) mapped th e  e a s te rn  p a r t  o f Wagoner County. 
P a r t  of the  a reas  s tu d ie d  by th ese  s tu d e n ts  i s  now under the  
w ater of F o rt Gibson R ese rv o ir . Huffman (1958) compiled the  
work of th ese  and o th e r  s tu d e n ts , and h is  re p o r t  was pub­
lis h e d . Huffman’s work in  Wagoner County i s  used in  th is  
r e p o r t .
Lontos (1952) mapped and d esc rib ed  th e  geology of 
th e  southw estern  p a r t  of Wagoner County.
From about 1950 u n t i l  th e  p re sen t tim e. Dr. C arl C. 
Branson, d i r e c to r  o f th e  Oklahoma G eolog ical Survey, has 
done a c o n s id e ra b le  amount o f f i e l d  work in  Wagoner County. 
He (Branson, 1954, 1, 1954, 2, 1956) has p u b lish ed  a r t i c l e s
on th e  s t r a t ig ra p h y  of th e  a re a . In  a d d itio n  to  th e  pub­
lis h e d  m a te r ia l ,  Dr. Branson has a d d it io n a l  m a te r ia l  on th e  
geology o f th e  County in  h is  p e rso n a l f i l e s .  B ranson 's work 
in  th a t  a re a  s ta r te d  in  con junction  w ith  th e  com piling of a 
new g eo log ic  map of th e  S ta te  (M iser, 1954).
Three th eses  a t  Oklahoma U n iv e rs ity  a re  concerned 
w ith  p a r t  of th e  geology of Wagoner County. Ware (1954) 
w ro te  on th e  Senora form ation in  th e  w estern  p a r t  o f th e  
County. Morgan (1955) analyzed two Rowe coal samples from 
th is  a re a , g iv in g  th e i r  lo c a tio n . D il le  (1956) prepared  a 
Precam brian su rfa c e  pa leo topograph ic  map th a t  in c lu d es 
Wagoner County.
B lythe (1957, 1959) mapped and d escrib ed  th e  Atoka 
form ation  acro ss  Wagoner County.
In a d d itio n  to  th e  above m entioned s tu d ie s  w ith in  
th e  County, most of th e  a rea  su rround ing  the  County has been 
s tu d ie d . T illm an (1952) mapped and describ ed  the  geology of 
p a r t  o f T. 20 N. th a t  jo in s  wagoner County on the  n o rth .
Oakes (1952) mapped and d escribed  the  geology of T ulsa  County, 
Oklahoma. This a re a  borders Wagoner County on th e  w est.
Wilson (1937), S tew art (1949) and Campbell (1957) have mapped 
most o f th e  a rea  th a t  borders Wagoner County sou th  of th e  
Arkansas R iv er. B e ll (1959) has remapped a p o rtio n  of the
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a rea  mapped by W ilson and Stew art so u th  o f th e  Arkansas 
R iv e r. S tr in g e r  (1959) mapped T. 19 N. e a s t  of th e  V e rd ig ris  
R iver and n o rth  o f Wagoner County.
P re sen t In v e s tig a tio n
V e r tic a l  s te re o sc o p ic  a e r i a l  photographs of th e  
County were o b ta in ed  from th e  Oklahoma G eo log ical Survey.
These were covered w ith  a c e ta te  sh e e ts  and d ra inage  tra c e d  
th e reo n . Township p la t s  showing th e  d ra inage  and c u l tu r a l  
fe a tu re s  were c o n s tru c te d  from th e  a e r i a l  photographs. The 
tow nship p la ts  were made to  th e  same s c a le  as th e  pho tog raphs, 
3 .1  inches to  th e  m ile . A county highway map was o b ta in ed  
and d if fe re n c e s  between th e  map and what was shown on th e  
photographs were n o ted . The photographs were s tu d ie d  s te r e o -  
s c o p ic a lly  b e fo re  going to  th e  f i e l d  in  o rd e r to  g e t a con­
c ep tio n  of th e  topography of the  County.
F ie ld  work was s t a r te d  in  th e  summer of 1958 and 
com pleted in  th e  summer o f 1959. Outcrops were in d ic a te d  on 
th e  a c e ta te  o v e rlay s  along w ith  n o tes  o f any a d d it io n a l  i n ­
form ation  th e  o u tcro p  y ie ld ed . The g eo lo g ic  in fo rm ation  was 
t r a n s fe r r e d  from th e  a c e ta te  sh e e ts  to  th e  township p l a t s .  
Where p o s s ib le  ou tcrops were tra c e d  on th e  a c e ta te  o v e rlay s  
under th e  s te re o sc o p e . Farmers and ran ch ers  in  th e  a re a
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a s s i s te d  in  lo c a tin g  ou tcrops of co a l and lim estone  m arker 
beds. Most of th e  exposed geology i s  in  creek  beds and as a 
r e s u l t  much w alking was re q u ire d . Most o f th e  creeks c ro s s ­
ing  s t r a t a  below th e  C helsea sandstone were walked o u t, as 
were many o f th o se  on rocks above th e  C helsea, in  an a ttem pt 
to  lo c a te  m arker beds. Most o f th e  s t r i p  p i t s  have been 
abandoned and f in d in g  them was a m a tte r  of tra v e r s in g  the  
h i l l s i d e s  when a lo c a l  r e s id e n t  could no t be found who would 
t a lk  about them. Road c u ts  exposed marker beds and a l l  roads 
were checked fo r  p o ss ib le  exposures.
F o s s i l s  were id e n t i f i e d  in  th e  la b o ra to ry . The geo­
lo g ic  d a ta  were t r a n s fe r r e d  from th e  township p la t s  to  a map 
o f th e  County w ith  a s c a le  o f 1.5 inches to  th e  m ile . D ra in ­
age and c u l tu r a l  fe a tu re s  were a lso  shown on the  County map.
CHAPTER II
GEOGRAPHY
Topographic F ea tu res
Maximum r e l i e f  in  Wagoner County i s  about 400 f e e t .  
The h ig h e s t p o in t i s  over 900 f e e t  above sea  le v e l ,  on 
Concharty M ountain, in  s e c tio n  1, T. 16 N ., R. 14 E. The 
low est p o in t i s  about 480 f e e t  above sea  le v e l ,  where Grand 
R iver leaves th e  a re a  in  th e  so u th e a s t co rner o f th e  County.
The topography i s  c h a ra c te r iz e d  by sandstone cue s ta s  
se p a ra ted  by sh a le  v a l le y s ,  and a l l u v i a l  p la in s  o f th e  r i v e r  
and stream  v a l le y s .  Most o f th e  c u esta s  face  th e  e a s t  due 
to  th e  westward d ip  o f th e  sandstones th a t  cap them. A few 
sandstone-capped mounds rem ain s tan d in g  above th e  sh a le  
v a lle y s  and a re  i s o la te d  from th e  c u e s ta s . S evera l of th ese  
a re  th e  r e s u l t  o f f a u l t in g  and o th e rs  a re  sim ply sandstone 
o u t l i e r s .
The topography o f th e  e a s te rn  p a r t  o f th e  County i s  
d i f f e r e n t  from th a t  in  th e  rem ainder o f th e  County due to
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th e  predominance o f lim estone in  th e  s e c t io n . Here th e  
n e a r ly  f l a t - ly i n g  lim estones a re  deep ly  eroded w ith  as much 
as 300 f e e t  o f r e l i e f .  The stream s in  th is  a rea  a re  alm ost 
a l l  in  a y o u th fu l s tag e  of development w ith  s te e p  s id ed  
v a lle y s .
The Arkansas R iver ac ro ss  the  sou thern  p a r t  o f th e  
County has a wide b e l t  of te r r a c e  m a te r ia l .  These te r r a c e s  
a re  cu t by e ro s io n  in to  r o l l in g  h i l l s .  In p laces where 
e ro s io n  has no t been checked, th e  stream s have s te e p  banks 
due to  th e  n a tu re  o f the  te r r a c e  m a te r ia l .  T errace  m a te r ia l  
a long th e  V e rd ig ris  R iver i s  exp ressed  in  alm ost f l a t  
d e p o s i ts .  A llu v ia l  d e p o s its  cover much o f th e  v a l le y  f lo o r  
a long  a l l  o f th e  r iv e r s  and many o f th e  la rg e r  s tream s.
D rainage
Three p r in c ip a l  r iv e r s  a re  p re se n t in  Wagoner County. 
The Arkansas R iver e n te rs  th e  County from th e  w est a t  s e c ­
t io n s  30 and 31, T. 17 N ., R. 15 E., and flows sou theastw ard . 
Between th e  p o in t of e n try  and th e  sou th  s id e  o f s e c tio n  18, 
T. 16 N ., R. 16 E . , the r i v e r  l i e s  w ith in  th e  County. From 
th e  sou th  s id e  o f se c tio n  36, T. 16 N ., R. 18 E . , th e  r iv e r  
forms th e  sou thern  boundary o f th e  County. The Arkansas 
R iver has a s a n d - f i l le d  channel about o n e - th ird  to  o n e -h a lf
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m ile  w ide. During norm al flow  the  w ater does n o t cover th e  
e n t i r e  channel.
The V e rd ig ris  R iver forms th e  e a s te rn  boundary b e ­
tween Wagoner and Rogers Counties in  T. 19 N. From th e  n o rth  
s id e  of se c tio n  2, T. 18 N ., R. 16 E . , to  where i t  leaves 
th e  County a t  th e  so u th  s id e  o f se c tio n  32, T. 16 N ., R. 19 
E . , the  V e rd ig ris  R iver i s  w ith in  th e  County. The V e rd ig ris  
has many meanders in  th i s  a re a  and has l e f t  a few ox-bow 
lak es  where i t  has changed i t s  co u rse . S evera l of th e  sharp  
tu rn s  in  th e  r i v e r  a re  a s so c ia te d  w ith  f a u l t in g .  The channel 
o f th e  V e rd ig ris  i s  g e n e ra lly  about 100 f e e t  wide.
F o rt Gibson R ese rv o ir  was formed by a r t i f i c i a l  dam­
ming of Grand R iv er. The dam is  in  th e  no rthw est co rn er of 
s e c tio n  18, T. 16 N ., R. 20 E. Grand R iver flows southward 
between Cherokee and Wagoner Counties below the  dam. F o rt 
Gibson R eserv o ir covers s e v e ra l  square  m iles o f e a s te rn  
Wagoner County.
F la t  Rock Creek, e n te r in g  from th e  w est, i s  th e  on ly  
la rg e  t r ib u ta r y  to  F o r t  Gibson R eserv o ir and Grand R iver in  
Wagoner County. V e rd ig r is  R iver has numerous t r i b u t a r i e s .
The la rg e r  ones e n te r in g  from the  e a s t  a re :  B ull Creek,
B i l ly  Creek and Coal Creek. The more im portan t t r ib u t a r i e s  
flow ing from th e  w est a re :  Spunky Creek, S a l t  Creek, Adams
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Creek, an o th e r Coal Creek, Gar Creek and S traw berry  Creek. 
Spunky Creek flow s in to  th e  V e rd ig ris  n o rth  of th is  a re a .
The more im p o rtan t t r ib u t a r i e s  to  th e  Arkansas R iver w ith in  
th e  County a r e :  Concharty Creek, w est o f th e  r i v e r ,  and
Cedar and Yellow Water Creeks e a s t  of th e  r i v e r .  In a d d i­
t io n  to  th e se  named t r ib u t a r i e s  many o th e rs  flow  d i r e c t ly  
in to  th e  la r g e r  r iv e r s  and in to  th e  named t r i b u t a r i e s .
V e rd ig r is  R iver flows in to  th e  Arkansas R iver about 
one m ile  so u th  o f the  County and Grand R iver flows in to  th e  
Arkansas about 1 .2  m iles sou th  of th e  County.
C lim ate
Wagoner County has an in te rm e d ia te , humid, c o n tin e n ­
t a l  c lim a te  ( B la i r ,  1942, p. 219-220) w ith  a mean annual 
tem p era tu re  o f 61 deg rees. The w in te rs  a re  sh o r t  and m ild 
w ith  th e  average tem pera tu re  fo r  th e  c o ld e s t month 37 
d e g re e s , and th e  c o ld e s t recorded  tem pera tu re  minus 6 degrees. 
The summers a re  long and ho t w ith  Ju ly  and August having  an 
average  tem p era tu re  o f 82.5 degrees and an average hum idity  
o f 60 to  70 per c e n t. The h ig h e s t reco rded  tem pera tu re  i s  
117 d e g re es . T able I ,  w ith  d a ta  from th e  U. S. W eather 
Bureau in  Oklahoma C ity , shows th e  mean tem pera tu re  fo r  each 
month from 1938 to  1952.
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TABLE I
AVERAGE MEAN TEMPERATURE 




A p ril 61.7
May 69.5
June 78.3
Ju ly  82,5
August 82.6
September 74.4




R a in fa ll
The average annual p re c ip i ta t io n  measured a t  the  
Wagoner s u b -s ta t io n  o f th e  U. S. Weather Bureau between 1936 
and 1952 was 43.76 in ch e s . As shown by T able I I ,  May i s  the  
month o f maximum r a i n f a l l  w ith  A p ril and June a lso  above the  
m onthly average.
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A p r i l 4.71
May 6.57
June 5.81








Reference i s  made to  United S ta te s  Department of 
A g r ic u l tu re  M iscellaneous P u b lica t io n  MP-42, February , 1955, 
e n t i t l e d ,  " S o i ls  o f  Wagoner County, Oklahoma" fo r  a s o i l  map 
and a d e ta i l e d  r e p o r t  on the  s o i l s  o f  Wagoner County. The 
above-mentioned p u b l ic a t io n  mentions 29 s o i l  s e r i e s  and 65 
s o i l  types w ith in  the County. In a l l  cases th e  s o i l  cover 
i s  r e l a t e d  to  th e  u nderly ing  bedrock. A ll  of th e  s o i l s  
l i s t e d  a re  sand, s i l t  o r  c la y  loam, depending on the  pa ren t  
m a te r ia l .
The f lo o d p la in  s o i l s  o f  the  Arkansas and V erd ig r is  
R ivers  a re  perhaps th e  most p ro d u c tiv e . At th e  time o f  the  
above-mentioned p u b l ic a t io n ,  90 per cen t of th e  Arkansas
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f lo o d p la in  and approxim ately  40 per cen t o f the  V e rd ig r is  
f lo o d p la in  in  Wagoner County were under c u l t i v a t io n .
Many of th e  s o i l s  on th e  t e r r a c e  depos its  a re  c u l t i ­
va ted  where they  a re  le v e l  and no t su b je c t  to  ra p id  e ro s io n . 
Most o f the  la rg e  peach orchards in  the  County a re  lo c a te d  
on th e  t e r r a c e  d e p o s i ts  a s so c ia te d  w ith  the  Arkansas R iver.
S o i ls  o verly ing  the  san ds to nes , sh a le s  and lim estones 
a re  c u l t i v a t e d  in  some a reas  and a re  no t in  o th e rs ,  depending 
on the  land owners, the  topography and the  s o i l  f e r t i l i t y .
A ll  s o i l s  s u i t a b l e  fo r  c u l t i v a t io n  a re  no t  c u l t iv a te d .  Dur­
ing  th e  time re se a rc h  was done fo r  th e  above mentioned r e p o r t ,  
approxim ate ly  o n e -h a lf  o f  the  income of Wagoner County 
farm ers was from the  s a l e  of crops and o n e -h a lf  from th e  
s a le  o f  l iv e s to c k  and l iv e s to c k  p roducts .  The l iv e s to c k  
farm ers g e n e ra l ly  c u l t i v a t e  only  enough land to  se rve  t h e i r  
own needs , leav ing  the  r e s t  in  p a s tu re  or hay.
Some of th e  crops grown in c lu d e  c o m , sm all g r a in s ,  
c o t to n ,  soybeans, melons, sorghums, sp inach , beans and cow- 
peas. In a d d it io n  to  th e se  c ro p s , many farmers grow sm all 
amounts o f  produce fo r  t h e i r  own needs. Pastu res  and hay 
meadows a re  o f a l f a l f a ,  Johnson g r a s s ,  bluestem g ra s s ,  
bermuda g r a s s ,  c lo v e r ,  lespedeza  and p r a i r i e  cordgrass. Most 
o f  th e  o rchards a re  peach o rch a rd s ,  but th e re  a re  a few plum
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and apple  o rch a rd s .  Elm, a sh , h icko ry , pecan, w illow , pin 
oak, red  oak, po s t  oak, b lack  oak, b lack jack  oak and persim ­
mon a re  th e  predominant v a r i e t i e s  of indigenous t r e e s .
Economic Development
According to  the  1950 census. Wagoner County has a 
po p u la tio n  of 16,741, w ith  Wagoner, the  county s e a t ,  the  
l a r g e s t  c i t y .  The in co rp o ra te d  towns of the  County and 
t h e i r  p opu la tion s  a re :  Wagoner (4 ,395), Coweta (1 ,6 0 1 ) ,
P o r te r  (562), Okay (427), Red Bird (411), T u llah assee  (209) 
and Oneta (15). U nincorporated communities w ith  unknown 
po p u la tio n s  a re  S to n e b lu f f ,  Kadashan, Choska, C la rk s v i l l e  
and Gibson. Neodesha, L e l i a e t t a ,  Payne, Ben M artin  and 
Wybark a re  named sw itches on th e  va rio u s  r a i l r o a d s , a lthough  
no c e n t r a l i z a t i o n  of popu la tio n  occurs .
The County has two p r in c ip a l  sources of income: 
farm ing and th e  F o r t  Gibson t o u r i s t  t r a d e .  Okay i s  almost 
e n t i r e l y  dependent on the  lake  r e s o r t  t ra d e  fo r  i t s  s u b s i s t ­
ence and Wagoner l ik e w ise  p r o f i t s  from th i s  t r a d e .  In a d d i ­
t io n  to  the  r e c r e a t io n a l  a sp ec ts  of the lak e , th e  power 
p la n t  fu rn ish e s  e l e c t r i c i t y  fo r  n o r th e a s te rn  Oklahoma and the  
lake  prov ides w ater  fo r  the  c i t i e s  o f Wagoner and Muskogee. 
A l l  o f th e  communities p r o f i t  from a g r i c u l tu r e  in  th e  County.
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O il i s  produced in  Wagoner County bu t production  i s  now much 
le s s  than i t  was e a r l i e r .  However, new w e lls  a re  s t i l l  
be ing  d r i l l e d  and the  County i s  s t i l l  an o i l  producer. Coal 
played an im portan t r o l e  in  the  e a r ly  development of the  
County. The Croweburg coal was mined throughout the  leng th  
o f  i t s  ou tcrop  in  the  w estern  p a r t  of th e  County. The Rowe 
co a l  has been rained a t  s e v e ra l  p lac es .  At p re sen t  coal i s  
s t i l l  rained on a sm all s c a le  near P o r te r ,  and used lo c a l ly  
fo r  h e a t in g .  Other coa l  beds a re ,  and have been, i n t e r m i t ­
t e n t l y  rained by hand. In the  p a s t ,  v o lcan ic  ash was q u a rr ied  
fo r  b u i ld in g  s to n e .  Many of the  g rav e l  d e p o s i ts  a re  used 
l o c a l l y  in  road  b u i ld in g  and in  the  pas t  lim estone  has been 
used fo r  the  same purpose. No m anufacturing in d u s t r ie s  a re  
lo c a te d  in  the  County a t  t h i s  time.
CHAPTER I I I  
SURFACE STRATIGRAPHY
General Statement
Rocks th a t  crop out in  Wagoner County a re  M is s is s ip -  
p ian ,  Pennsylvanian and Quaternary in  age. Q uaternary  
d e p o s i ts  a re  a s so c ia te d  w ith  p resen t  or former le v e ls  of the  
major stream s and r i v e r s  in  the  a rea . They were d eposited  
during times of high w ater when the  r i v e r s  were moving more 
m a te r ia l  than they could hold in  suspension . They c o n s is t  
of c la y ,  s i l t ,  sand and g ra v e l ,  and a re  u n co n so lid a te d .  The 
r i v e r s  and stream s c o n tro l  t h e i r  ou tcrops .
M iss is s ip p ian  rocks a re  exposed where Grand R iver 
and i t s  major t r i b u t a r i e s  have eroded through th e  Pennsyl­
vanian rocks . Their  outcrop  p a t te rn s  a re  dependent upon the  
e ro s ion  p a t te rn .
Pennsylvanian rocks crop out in a g e n e ra l  n o r th -  
sou th  b e l t  except where in te r ru p te d  by fo ld in g  and f a u l t in g .  
They have a g e n t le  southwest d ip  as a r e s u l t  o f t i l t i n g  by
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u p l i f t  in  th e  Ozark U p l i f t  a re a .  L a te r  e ros ion  has l e f t  th e  
n o r th -so u th  ou tcrop  p a t t e r n .  Pennsylvanian rocks a re  p resen t  
over the  e n t i r e  County except where e ro s ion  has exposed the  
M iss is s ip p ia n  rocks or where the  Q uaternary  d e p o s i ts  have 
covered them.
M iss is s ip p ian  System
M iss is s ip p ia n  rocks of Wagoner County, Oklahoma, a re  
p a r t  of the  Osage, Meramec and Chester s e r i e s .  A maximum 
t o t a l  of 257 f e e t  of M iss iss ip p ian  rocks i s  exposed. The 
Osage s e r i e s  i s  re p re se n te d  by the  Reeds Spring and Keokuk 
fo rm ations , th e  Meramec by the  M oorefie ld  form ation , and the  
Chester by th e  Hindsv i l l e ,  F a y e t t e v i l l e  and P i tk in  form ations.
The Osage and Meramec rocks a re  l im ite d  to  the  
Cherokee d i s t r i c t  of the  County, e a s t  of F o r t  Gibson R ese r­
v o i r .  The C hester rocks a re  a ls o  found in  t h i s  d i s t r i c t ,  and 
along the  west s id e  of F o r t  Gibson R ese rvo ir  and Grand R iv e r .
The base of the  M iss is s ip p ian  in  Wagoner County i s  
n o t  exposed. The top of the  M iss is s ip p ian  i s  marked by an 
unconform ity .
Dr. George G. Huffman, o f th e  Geology Department a t  
th e  U n iv e rs i ty  o f Oklahoma, and s tu d e n ts  working under him, 
have mapped and desc r ibed  th e  M iss is s ip p ian  geology of the
23
County as p a r t  of a la rg e r  r e p o r t  on the  geology of the  
f lan k s  of th e  Ozark U p l i f t .  The r e s u l t s  of t h i s  work have 
been pub lished  in  Oklahoma G eological Survey B u l le t in  77, 
1958. The work of Huffman i s  used in  t h i s  r e p o r t  and the  
w r i t e r  g ives  f u l l  c r e d i t  to  h i s  work, w hile  accep tin g  f u l l  
r e s p o n s i b i l i t y  fo r  any e r ro r s .
Osage S e r ie s  
Reeds Spring Formation
H is to ry  of nom encla ture . The Reeds Spring member of 
the  Boone form ation  was named by Moore (1928, p. 190) fo r  
exposures nea r  Reeds Spring, M issouri.  C line  (1934, p. 1141) 
ass igned  fo rm a tio n a l  rank to  the  Reeds Spring.
D i s t r i b u t i o n . The only exposure of the  Reeds Spring 
w ith in  th e  County i s  in  the Big Hollow Creek a re a ,  s e c t io n  2, 
T. 18 N . , R. 19 E.
C harac te r  and th ick n ess . At t h i s  exposure the  Reeds 
Spring c o n s i s t s  of a l t e r n a t in g  beds of f in e -g ra in e d ,  dense, 
th in -bedded  lim estone  and dark gray c h e r t .  A t o t a l  of 20 
f e e t  i s  exposed along the c reek .
S t r a t ig r a p h ie  r e l a t i o n s . The co n tac t  between the  
Reeds Spring and the  underly ing  S t. Joe group i s  no t exposed 
in  Wagoner County, but Huffman (1958, p. 44) r e p o r t s  th a t
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th e  co n tac t  i s  unconforniable in  n o r th e a s te rn  Oklahoma. The 
Keokuk appears to  o v e r l i e  the  Reeds Spring unconformably in 
th e  Big Hollow Creek a re a .
Age and c o r r e l a t i o n . According to  Moore (1928, p. 
190) the  Reeds Spring i s  younger than s t r a t a  of the  Fern 
Glen and o ld e r  than s t r a t a  of the  B urling ton , making the  
Reeds Spring p o ss ib ly  e a r ly  B urling ton . C line (1934, p. 
1146) came to  th e  conclusion  t h a t  the  Reeds Spring i s  p re -  
Burlington  and post-F e rn  Glen in  age. This age p laces i t  in  
th e  Osage s e r i e s .
Keokuk Formation 
H is to ry  of nom encla tu re . Owen (1852, p. 92) named 
the  Keokuk from exposures near the  town of Keokuk, Iowa. 
Sn ider (1914, p. 617) recognized  a Keokuk f o s s i l  zone w ith in  
the  Boone of n o r th e a s te rn  Oklahoma and G ir ty  (1915, p. 5) 
recognized  the  Keokuk f o s s i l s  in  the Boone and s t a te d  th a t  
th e  Boone extends from Fern Glen to  Keokuk in  age. Laudon 
(1939, p. 329) recogn ized  the Keokuk above the  Reeds Spring 
in  n o r th e a s te rn  Oklahoma.
D i s t r i b u t i o n . Two exposures o f Keokuk a re  p resen t  
in  Wagoner County. Both along the  e a s t  shore  of Fo rt  Gibson 
R ese rv o ir ,  one in  s e c t io n s  2, 3 and 10, T. 18 N . , R. 19 E . ,
25
and the  o th e r  in  se c t io n s  25 and 36, T, 18 N . , R. 19 E.
These exposures r e s u l t  from downcutting of the  Grand R iver 
through the  s t r a t a .
C haracter and th ic k n e s s . A maximum of 38 f e e t  of 
Keokuk i s  exposed in  t h i s  a re a ,  but the  base  i s  exposed a t  
on ly  one l o c a l i t y .  The Keokuk c o n s is t s  of m assive, w hite  to  
b u ff  c h e r t .
S t r a t ig r a p h ie  r e l a t i o n s . An unconform ity  i s  a t  the 
c o n ta c t  of the  Keokuk w ith  the  un derly ing  Reeds Spring . The 
top  of the Keokuk i s  marked by an e ro s io n a l  su r fa c e  of con­
s id e ra b le  r e l i e f  w ith  various  f a c ie s  of th e  M oorefield  
form ation d ep o s ited  upon i t .
Age and c o r r e l a t i o n . Laudon (1939, p. 329) c o r r e ­
l a t e d  the  Keokuk of n o r th e a s te rn  Oklahoma w ith  th e  Montrose 
c h e r ts  of Iowa. He s t a te d  th ese  beds l i e  in  the  t r a n s i t i o n  
zone between the  Burlington and Keokuk o f  the  type s e c t io n  
a t  Keokuk, Iowa. This p laces  the  Keokuk of n o r th e a s te rn  
Oklahoma in  th e  lower Keokuk of the  type s e c t io n  and in  the 
Osage s e r i e s .
Meramec S e ries  
Mayes Group
H is to ry  of nom encla ture . The name Mayes was i n t r o ­
duced by Snider (1915, p. 27) fo r  beds between the  Boone and
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F a y e t t e v i l l e  form ations in  n o r th e a s te rn  Oklahoma. The name 
i s  from Mayes County, Oklahoma, where the  form ation shows i t s  
maximum development.
Aurin, Clark and Trager (1921, p. 152) in troduced  
th e  term Mayes in to  th e  sub su rface  as th e  probable eq u iv a len t  
o f  the  black lim estone  member o f the  M is s is s ip p i  lime. 
Buchanan (1927, p. 1316) made no change in  the use  of the  
term Mayes and agreed w ith  the  c o r r e l a t io n s  of Snider (1915, 
p. 34). Cram (1930, p. 35-39) questioned  the c o r r e l a t io n s  
t h a t  had been made p rev io u s ly  and th e  age and c o r r e la t io n  of 
th e  Mayes became d eb a tab le .
Huffman (1958, p. 48) proposed th a t  the term Mayes 
be r a i s e d  to  group rank and c i t e d  a type l o c a l i t y  along the 
n o r th  bank of Grand R iver in  sou thern  Mayes County. Accord­
in g  to  Huffman, th e  Mayes Group of n o r th e a s te rn  Oklahoma con­
t a i n s  th e  M oorefield  form ation of Meramecian age and the  
H in d sv i l le  form ation of C heste rian  age. His term inology i s  
used in  t h i s  r e p o r t .
M oorefie ld  Formation 
H is to ry  of nom encla tu re . The M oorefield was named 
by Adams, Purdue, Burchard and U lr ich  (1904, p. 26) from ex­
posures near  M oorefie ld , Independence County, Arkansas.
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O r ig in a l ly  i t  inc luded  beds between th e  Boone c h e r t  and the  
B a te s v i l l e  sandstone . Gordon (1944, p. 1626) r e s t r i c t e d  the  
terra M oorefie ld  to  the  lower raeraber and proposed t h a t  the  
terra R uddell be a p p lied  to  th e  upper sh a le  raeraber. Huffraan 
(1958, p. 49) proposed t h a t  th e  M oorefield  of Oklahoraa be 
d iv id ed  i n to  fo u r  raembers, th r e e  of which a re  p re sen t  in  
Wagoner County, and th e  terra Ruddell sh a le  n o t  be used 
a lthough  i t s  e q u iv a le n t  i s  probably  p resen t .  The term inology 
proposed by Huffraan i s  used in  th i s  r e p o r t .
S t r a t i g r a p h ie  r e l a t i o n s . In Wagoner County the  
M oorefie ld  form ation  i s  unconforraable on th e  Keokuk c h e r t  
and i s  o v e r la in  unconformably by the  H in d sv i l le  l im estone .
Age and c o r r e l a t i o n . Gordon (1944, p. 1631) ass igned  
th e  M oorefie ld  a S t .  Louis age. E l ia s  (1956, p. 62) c o r r e ­
la te d  th e  Ahloso raeraber o f th e  lower p a r t  of the  Caney sha le  
o f  the  n o r th e rn  Arbuckle Mountains w ith  th e  M oorefie ld . The 
lower p a r t  of the  B a rn e t t  sh a le  of Texas i s  c o r r e l a t e d  w ith  
th e  M oorefie ld  by Cloud and Barnes (1946, p. 53). The Ruddell 
sh a le  of Arkansas was a ss igned  a S te . Genevieve age by Gordon 
(1944, p. 1626). The Ruddell sh a le  i s  probably  re p re se n te d  in  
th e  M oorefie ld  of n o r th e a s te rn  Oklahoraa (Huffraan, 1958, p.
61). This would make the  M oorefie ld  of n o r th e a s te rn  Oklahoma 
e q u iv a le n t  to  a l l  or p a r t  of th e  S t.  L o u is -S te .  Genevieve of 
th e  type  s e c t io n  in  M issouri.
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Figure  2. C on tras t  in  bed­
ding c h a r a c t e r i s t i c s  of the  
Reeds Spring , below, and the  
Keokuk, above. Big Hollow 
Creek, sec . 2, T. 18 N . , R. 
19 E.
F ig u re  3. Bayou Manard member of the 
M oorefield  form ation . Cut on an aban­
doned r a i l r o a d ,  c e n te r  of the  n o rth  s id e  
of sec . 2, T, 18 N , , R. 19 E.
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S u b d iv is io n s . Huffman (1958), p. 49) has d iv ided  the  
M oorefie ld  in to  fou r members. From o ld e s t  to  youngest th e  
members a re :  the  Tahlequah lim estone member, th e  a r g i l ­
laceous Bayou Manard member, th e  Lindsey Bridge member and 
th e  Ordnance P lan t  sh a le  and s i l t s t o n e  member. The Tahlequah 
member i s  no t  p re sen t  in  Wagoner County.
Bayou Manard Member
H is to ry  of nom encla ture . The name Bayou Manard was 
proposed by Huffman (1958, p. 51) fo r  exposures along Bayou 
Manard, a t r i b u t a r y  to  the  Arkansas R iver so u th e as t  of 
Muskogee and F o r t  Gibson, in  Muskogee County, Oklahoma.
D i s t r i b u t io n . Exposures of th e  Bayou Manard member 
a re  found along Big Hollow Creek in  s e c t io n  2, T. 18 N . , R.
19 E . ,  and in  the  C lear Creek a rea  in  the  south  p a r t  o f the 
Cherokee d i s t r i c t  of Wagoner County.
C harac te r  and th ic k n e s s . In Wagoner County th e  
Bayou Manard member c o n s is t s  of g ray , dense lim estone i n t e r - 
bedded w ith  brown to  gray  s i l t s t o n e s .  Fourteen f e e t  a re  
p re se n t  in  the  Big Hollow Creek a re a  and n in e tee n  f e e t  in  
th e  C lear Creek a rea .
Age and c o r r e l a t i o n . Huffman (1958, p. 54) considers  
th e  Bayou Manard member to  be e q u iv a le n t  to  th e  M oorefie ld
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o f Gordon (1944) in  Arkansas.
Lindsey Bridge Member
H is to ry  of nom encla ture . The Lindsey Bridge member 
was named by Huffman (1958, p. 55) fo r  exposures near 
Lindsey Bridge ac ro ss  the  Grand R iver in  sou thern  Mayes 
County, Oklahoma.
D i s t r i b u t i o n . The Lindsey Bridge member i s  p resen t  
throughout the  M oorefie ld  exposures in  Wagoner County.
C harac te r  and th ic k n e s s . In Wagoner County the  
Lindsey Bridge member i s  between four and f iv e  f e e t  th ic k .  
I t  c o n s i s t s  of g ray  to  brown f in e ly  c r y s t a l l i n e  lim estone  
w ith  abundant c h e r t  fragm ents . P a r ts  of the  lim estone  a re  
f o s s i l i f e r o u s .
Ordnance P lan t Member
H is to ry  of nom encla tu re . Huffman (1958, p. 57) 
named th e  Ordnance P lan t  member fo r  exposures along Pryor 
Creek, w ith in  the  Oklahoma Ordnance P lan t  a re a ,  and fo r  ex­
posures along Grand R iv e r ,  near  the  Low Water Dam j u s t  e a s t  
o f  the  Oklahoma Ordnance P lan t a re a .
D i s t r i b u t i o n . The Ordnance P lan t  member i s  b e s t  
exposed in  the  Big Hollow Creek a re a ,  on th e  west s id e  o f 
Hadley Mountain, and in  th e  C lear Creek a re a  in  th e  sou th
31
p a r t  o f th e  Cherokee d i s t r i c t  o f the  County.
C harac te r  and th ic k n e s s . Thickness o f the  Ordnance 
P la n t  member v a r ie s  from 17 f e e t  in  the  southern  exposures 
to  30 f e e t  in  the  Big Hollow Creek a re a  to  th e  n o r th .  In 
th e  sou th  the  Ordnance P lan t member c o n s is t s  l a r g e ly  o f  gray  
s i l t y  lim estone  in te rbedded  w ith  s i l t s t o n e s  and in  the  n o r th  
i t  c o n s i s t s  la r g e ly  of gray to  brown s i l t s t o n e s .
Age and c o r r e l a t i o n . Huffman (1958, p. 61) cons iders  
th e  Ordnance P lan t  member to  be a t  l e a s t  p a r t i a l l y  e q u iv a le n t  
to  th e  Ruddell sh a le  o f Gordon (1944) in  Arkansas.
Chester S e r ie s  
H in d sv i l le  Formation 
H is to ry  of nom encla ture . The H in d sv i l le  lim estone  
was named by Purdue and Miser (1916, p. 12) f o r  exposures 
n e a r  H in d s v i l le ,  Madison County, Arkansas. O r ig in a l ly  the  
H in d s v i l le  was considered  the  b a sa l  lim estone member o f  the  
B a te s v i l l e  fo rm ation . Brant a p p lied  the  name H in d sv i l le  to  
th e  Lindsey Bridge member of the  M oorefie ld , b e l ie v in g  i t  to  
be e q u iv a le n t  to  the  H in d sv i l le  o f Arkansas, and gave the  
name Grand R iver to  what i s  now considered  to  be th e  Hinds­
v i l l e  (Huffman, 1958, p. 61). The H in d sv i l le  of n o r th e a s te rn  
Oklahoma c o n s i s t s  of the  lim estone  s t r a t a  between the
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M oorefie ld  and F a y e t t e v i l l e  fo rm ations .
D i s t r i b u t i o n . The H in d sv i l le  lim estone crops out on 
th e  e a s t  s id e  of F o r t  Gibson R ese rvo ir  and i s  the  o ld e s t  f o r ­
mation cropping out west of F o r t  Gibson R eservo ir  and Grand 
R iver .  I t  i s  p re sen t  in  se c t io n s  3, 4, 5 and 9, T. 18 N . , R. 
19 E .,  and th e  top  i s  exposed a t  low w ater below F o r t  Gibson 
Dam in s e c t io n  18, T. 16 N ., R. 20 E.
C harac ter  and th ic k n e s s . The H in d sv i l le  i s  a bedded, 
g ray , medium- to  f i n e - c r y s t a l l i n e ,  f o s s i l i f e r o u s  l im estone. 
Thickness of th e  H in d sv i l le  v a r ie s  from 12 f e e t  on th e  e a s t  
s id e  of Hadley Mountain to  36 f e e t  on th e  west s id e  of the 
m ountain .
S t r a t ig r a p h ie  r e l a t i o n s . The H in d sv i l le  i s  uncon- 
form able on the  M oorefie ld , but th e  unconform ity i s  no t  
ap p a ren t.  The F a y e t t e v i l l e  i s  conformable on the  H in d sv i l le .
Age and c o r r e l a t i o n . An e a r ly  C hester ian  age i s  
in d ic a te d  by th e  fauna of the  H in d sv i l le  (Huffman, 1958, p. 
63). As ye t  i t  has n o t  been p o s s ib le  to  c o r r e l a t e  the  
H in d sv i l le  out o f  the  Ozark U p l i f t  a re a .  I t  has been trac ed  
eastw ard in to  Arkansas and M issouri where the  upper p a r t  of 
th e  H in d sv i l le  lim estone  passes in to  th e  B a te s v i l le  sandstone  
(Huffman, 1958, p. 63),
33
F a y e t t e v i l l e  Formation
H is to ry  of nom encla ture . The F a y e t t e v i l l e  sh a le  was 
named by Siraonds (1888, p. 42) fo r  exposures in  v a l le y s  in 
and around F a y e t t e v i l l e ,  Arkansas. Siraonds (1888, p. 26) 
p laced  the  F a y e t t e v i l l e  in  the  approximate s t r a t i g r a p h i e  
p o s i t io n  of th e  M oorefield. Adams and U lrich  (1904, p. 27) 
r e ta in e d  the  name F a y e t t e v i l l e  fo r  exposures around th e  town 
o f  F a y e t t e v i l l e ,  but p laced i t  and the  Wedington sandstone 
below the  P i tk in  lim estone. The Wedington sandstone  member 
i s  no t p resen t in  Wagoner County. The F a y e t t e v i l l e  h e re  l i e s  
above the  H in d sv i l le  form ation and below the P i tk in  formation.
D is t r i b u t io n . The F a y e t t e v i l l e  i s  w ell exposed in 
th e  n o r th e a s t  p a r t  o f the  County on the  e a s t  s id e  of F o r t  
Gibson R ese rvo ir .  I t  i s  exposed in  se c t io n s  3, 4, 5, 8 and 
9 , T. 18 N . , R. 19 E . , west of F o rt  Gibson R e se rv o ir .  An 
exposure i s  below F o r t  Gibson Dam in se c t io n  13, T. 16 N ., R. 
19 E.
C haracter and th ic k n e s s . The F a y e t t e v i l l e  i s  com­
posed o f  black sh a le  w ith  dark , f in e ly  c r y s t a l l i n e  lim estone 
c o n c re t io n s ,  and b lu e -g ray ,  f i n e ly  c r y s t a l l i n e ,  f o s s i l i f e r o u s  
l im estone  beds.
Thickness of the  F a y e t t e v i l l e  form ation v a r ie s  from 
33 f e e t  on th e  e a s t  s id e  o f  Hadley Mountain, s e c t io n s  6 and
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7, T, 18 N., R. 20 E . , to  70 f e e t  in  th e  Big Hollow Creek 
a re a  on the  west s id e  of Hadley Mountain.
S t r a t ig r a p h ie  r e l a t i o n s . The F a y e t t e v i l l e  form ation 
i s  conformable on th e  H in d sv i l le  form ation  and conformable 
beneath  the  P i tk in  form ation  in  Wagoner County.
Age and c o r r e l a t i o n . A C heste r ian  age i s  assigned  
to  the  F a y e t t e v i l l e  form ation  by Huffman (1958, p. 71) and 
W eller (1948, c h a r t  5, p. 188). I t  i s  c o r r e l a t e d  w ith  th e  
Sand Branch member of th e  Caney (E l ia s ,  1956, p. 65) in  th e  
Arbuckle Mountains by Huffman (1958, p. 71).
P i tk in  Formation 
H is to ry  of nom encla tu re . The P i tk in  form ation was 
named by Adams and U lr ich  (1904, p. 27-28). I t  had been 
c a l le d  th e  "Archimedes" lim estone  by prev ious workers. The 
P i tk in  was named fo r  exposures near  P i tk in  Post O ff ice ,  14 
m iles  sou th  of F a y e t t e v i l l e ,  Washington County, Arkansas. 
Beds between th e  F a y e t t e v i l l e  form ation and the  unconform ity 
a t  the  top  a re  inc luded  in  the  P i tk in  fo rm ation .
D i s t r i b u t i o n . The P i tk in  form ation  u n d e r l ie s  the  
Pennsylvanian Morrowan along much of F o r t  Gibson R eservo ir  
and Grand R iver .  I t  has ap p a ren tly  been removed by p re -  
Morrowan e ros ion  n e a r  th e  road between s e c t io n s  6 and 7, T.
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18 N . ; R. 20 E . ,  bu t i t  i s  p re se n t  n o r th  and south  of the  
road . According to  Huffman (1958, p. 71) the  exposures 
along the  Wagoner-Mayes County l in e  re p re se n t  the  p resen t  
n o r th e rn  l im i t  o f th e  P i tk in .
C harac te r  and th ic k n e s s . The P i tk in  i s  a g ray , f in e -  
to  m ed iu m -c ry s ta ll in e , f o s s i l i f e r o u s  l im estone. L oca lly  i t  
i s  sandy n ea r  the  top . Shale p a r t in g s  are  p resen t  th rough­
out the  fo rm ation .
The th ic k n ess  o f  th e  P i tk in  v a r ie s  co n s id e rab ly  due 
to  the  unconform ity  a t  th e  top . I t  i s  m issing in  p laces  
along th e  e a s t  s id e  of Hadley Mountain and i s  m issing n o r th  
of the  Mayes-Wagoner County l in e .  In exposures in  the  
Yonkers a re a ,  and ac ro ss  th e  lake  from the Yonkers a re a ,  i t  
i s  about 20 f e e t  th ic k .  Near F o r t  Gibson Dam, 29.5 f e e t  of 
P i tk in  i s  exposed.
S t r a t ig r a p h ie  r e l a t i o n s . The F a y e t t e v i l l e  form ation 
grades upward in to  the  P i tk in ,  g iv ing  a conformable co n tac t  
below. The unconform ity  a t  th e  top  of the  P i tk in  i s  marked 
by a d i s t i n c t  zone of conglomerate in  the exposure on the  
west end of F o r t  Gibson Dam, s e c t io n  13, T. 16 N ., R. 19 E . , 
and by complete removal o f the  P i tk in  in  se c t io n s  6 and 7, T. 
18 N., R. 20 E.
Age and c o r r e l a t i o n . Easton (1942, p. 22) was the
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f i r s t  to  p lace  the  P i tk in  in  the  C hester , a lthough  Snider 
(1924, p. 43) suggested  th a t  i t  probably  i s  C hester. W eller 
(1948, p. 149) c o r r e l a t e d  the  P i tk in  of Arkansas and Oklahoma 
w ith  the  C lore , Degonia and Kinkaid of the  t ype  s e c t io n  in  
th e  M is s is s ip p i  V a lley . Where the  upper p a r t  of the  P i tk in  
o f n o r th e a s te rn  Oklahoma has been removed by e ro s ion  the  
Kinkaid e q u iv a le n ts  o f th e  P i tk in  a re  p robably  m iss ing , g iv ­
ing  the  Clore and Degonia c o r r e l a t io n  shown by W eller (1948, 
p. 188), Bennison (1956, p. 112) c o r r e l a t e d  th e  Goddard of 
th e  Arbuckle Mountain a re a  w ith  the  P i tk in  o f n o r th e a s te rn  
Oklahoma, but Laudon (1958, p. 14) placed th e  P i tk in  below 
th e  Goddard and above th e  Caney.
Pennsylvanian System
Pennsylvanian rocks crop out over a la rg e  p a r t  of 
Wagoner County. Most o f  the  Pennsylvanian rocks c o n s is t  of 
sandstone  and s h a le .  A few th in  lim estone marker beds and 
se v e ra l  t h in ,  l e n t i c u l a r  lim estones a re  p re s e n t .
Between 820 and 1,250 f e e t  of Pennsylvanian rocks 
a re  exposed in  Wagoner County. The Pennsylvanian g e n e ra l ly  
th in s  northward away from the  McAlester Basin. During most 
o f Pennsylvanian tim e th e  Wagoner County a re a  was in' a s h e l f  
environment p e rm it t in g  th e  form ation of th ic k  d e p o s i ts  o f
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b lack  sh a le  and th in ,  widespread lim estone. S he lf  sedimen­
t a t i o n  was c y c l ic  during p a r t  of the  time. At s e v e ra l  
i n t e r v a l s  during  the  Pennsylvanian t h i s  a rea  came under 
b a s in a l  c o n d it io n s  p e rm itt in g  the  in f lu x  of th ic k  sequences 
o f sandstone  and s i l t y  sh a le .
Although the  corresponding Pennsylvanian s e c t io n  in  
th e  McAlester Basin i s  th ic k e r  than th a t  on th e  s h e l f ,  the  
w a ter  was u s u a l ly  deeper on the  s h e l f  than in  the  b a s in .
This i s  shown by the  d i f fe re n c e  in  th e  type of sediments and 
f o s s i l s .
The Pennsylvanian of the  M id-continen t has been 
d iv id ed  in to  f iv e  s e r i e s .  From o ld e s t  to  youngest th e se  a re  
th e  Morrowan, Atokan, Desmoinesian, M issourian and V i r g i l i a n .  
The Morrowan s t r a t a  a re  the  o ld e s t  Pennsylvanian rocks in  
Wagoner County. They c o n s is t  l a rg e ly  of l im estone , sh a le  
and ca lca reou s  sandstone which, w ith  t h e i r  f o s s i l s ,  show 
marked c o n t r a s t  w ith  the  rocks of the  rem ainder of the  Penn­
sy lv a n ia n .  An unconform ity i s  lo ca ted  above and below the  
Morrowan. The Atokan con ta ins  no co a l  beds in  c o n t r a s t  to  
th e  Desmoinesian. There a re  a few th in ,  l e n t i c u l a r  l im e­
s to n e s  in  th e  Atokan. The Desmoinesian i s  c y c l ic  through a 
l a rg e  p a r t  o f  the  s t r a t i g r a p h ie  s e c t io n .  The Desmoinesian 
makes up the  th ic k e s t  p a r t  of th e  s e c t io n  and c o n ta in s  the
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youngest Pennsylvanian rocks p re s e n t .
Morrowan S e r ie s  
The Morrow was o r i g in a l l y  a form ation  named by Adams 
and U lr ich  (1904, p. 28). They d id  n o t  g ive  a type l o c a l i t y  
in  th e  r e p o r t ,  but Adams and U lr ich  (1905, p. 4) s t a te d  t h a t  
th e  u n i t  was named from Morrow Post O ff ic e ,  Washington County, 
Arkansas. The Morrow was r a i s e d  to  group rank by Purdue 
(1907, p. 3) and inc lud es  the  Hale and Bloyd form ations . The 
Morrow was t ra c e d  i n to  Wagoner County and mapped in  p a r t  by 
T aff  (1905, 1906). S t r a t a  between th e  P i tk in  form ation 
below, and the  Atoka form ation above, a re  inc luded  in  the 
Morrowan. The Morrowan has been c o r r e la t e d  w ith  the  e a r ly  
P o t t s v i l l e  of th e  Appalachian Mountains (Mather, 1915, p. 59).
Hale Formation 
H is to ry  of nom encla ture . The Hale was named by 
Adams and U lr ich  (1904, p. 4) fo r  exposures in  Hale Mountain, 
Arkansas (T aff,  1905, p. 4 ) .  Simonds (1891, p. 75) had 
a p p lied  th e  name "Washington" to  the  s t r a t a ,  bu t the  name was 
preoccupied and Hale was proposed (T aff ,  1905, p. 4 ) .  The 
Hale in  n o r th e a s te rn  Oklahoma in c lu d es  s t r a t a  above the  P i t ­
k in  form ation and below the  sh a le  of the  Bloyd form ation.
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F igure  5. P i tk in ,  Kale, Bloyd co n tac t  
a t  the  west end of Fort  Gibson Dam. 
N o rtheas t  co rner of sec . 13, T. 16 N . , 
R. 19 E. P i tk in -H a le  c o n ta c t  a t  the  
break  above th e  white  s ig n . Bloyd-Hale 
c o n ta c t  a t  the  top  of the  s te e p  c l i f f .
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D is t r ib u t io n . The Hale i s  p re se n t  in  the  b lu f f s  
along the  v a l le y  of Grand R iver . The exposures in  the  
sou thern  p a r t  of the  County a re  brought to  the  su rface  by 
f a u l t in g .  None of th e  exposures west of the  r i v e r  and lake 
i s  continuous fo r  any g r e a t  len g th . The Hale i s  a lso  ex­
posed throughout th e  n o r th e a s t  p a r t  o f the  County.
C haracter and th ic k n e s s . In Wagoner County the  Hale 
v a r ie s  in  l i t h i c  c h a ra c te r  from p lace  to  p la c e .  I t  i s  in 
p a r t  a w hite  to  g ray , f i n e -  to  c o a r s e - c r y s ta l l i n e  lim estone. 
P a r t  of i t  i s  a gray  to  brown sandstone composed of angular 
to  sub-angu lar  qu a rtz  g ra in s  cemented by a ca lca reous  cement. 
Shale p a r t in g s  a re  p re se n t  throughout the  fo rm ation . F o s s i l s  
a re  abundant in  th e  Hale form ation .
Thickness o f th e  Hale v a r ie s  from 47 f e e t  a t  the  
west end of F o r t  Gibson Dam to  35 f e e t  in  th e  n o r th e a s t  
co rner of the  County.
S t r a t ig r a p h ie  r e l a t i o n s . The base of the  Hale i s  
marked by a profound unconform ity  w ith  th e  u nderly in g  P i tk in  
fo rm ation . In the  a re a  of s e c t io n s  6 and 7, T. 18 N . , R. 20 
E . , the  Hale l i e s  unconformably on the  F a y e t t e v i l l e  forma­
t i o n ,  the  P i tk in  having been removed by e ro s io n .  The upper 
c o n ta c t  of the  Hale w ith  the  Bloyd i s  a r b i t r a r y  and conform­
a b le ,  the  sh a le  f a c ie s  predom inating a t  d i f f e r e n t  le v e ls  in
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th e  s e c t io n  a t  d i f f e r e n t  ou tcrops .
Age and c o r r e l a t i o n . The Hale r e p re s e n ts  the  o ld e s t  
Pennsylvanian form ation in  n o r th e a s te rn  Oklahoma, and is  
Morrowan in  age. I t  has been c o r r e la te d  w ith  th e  Union 
V alley  form ation of th e  Arbuckles and Ouachitas (H arlton ,
1938, p. 854) (M ille r  and Owen, 1944, p. 417), the  Cromwell 
sandstone of th e  subsurface  (M ille r  and Owen, 1944, p. 417), 
and the  lower p a r t  o f  the Golf Course form ation  of the  
Dornick H i l l s  group in  the  Ardmore Basin (Ardmore G eological 
S o c ie ty , 1956, p. 4 ) .
Bloyd Formation 
H is to ry  of nom encla ture . The Bloyd form ation  was 
named by Purdue (1907, p. 3) from exposures on Bloyd Mountain, 
Arkansas (Wilmarth, 1938, p. 216). In Wagoner County the  
Bloyd c o n s is t s  of sh a le  w ith  chin l im estones . I t  i s  a fa c ie s  
form ation above the  Hale and below th e  Atoka.
D i s t r i b u t i o n . The Bloyd i s  p re se n t  to  some degree 
in  every exposure where the  Hale i s  p re s e n t .  In the  b lu f f s  
along Grand R iver and F o rt  Gibson R eservo ir  i t  forms a 
g e n tle  s lope  above th e  Hale and P i tk in  fo rm ations .
C harac ter  and th ic k n e s s . A l te rn a t in g  beds of lim e­
s ton e  and sh a le  make up the  Bloyd fo rm ation . The lim estones
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a re  norm ally  m edium -crysca lline , b lu e -g ray  and f o s s i l i f e r o u s .  
The sha le  i s  g e n e ra l ly  gray  to  dark brown and le s s  s i l t y  than 
th e  overly ing  Atoka s h a le s .  Thickness of th e  Bloyd ranges 
from about s ix  f e e t  in  the  b lu f f s  along F o rt  Gibson R ese rv o ir  
in  se c t io n  27, T. 18 N , R. 19 E . , to  40 f e e t  a t  the  west 
end of F o r t  Gibson Dam, s e c t io n  13, T. 16 N ., R. 19 E.
S t r a t ig r a p h ie  r e l a t i o n s . The Hale i s  g ra d a t io n a l  
and conformable w ith  the  o ve rly ing  Bloyd. The Atoka l i e s  
unconformably upon the  Bloyd.
Age and c o r r e l a t i o n s . The Bloyd form ation i s  Late 
Morrowan in  age. The Bloyd has been c o r r e la te d  w ith  the  
upper p a r t  of the  Golf Course form ation (Ardmore G eolog ical 
S o c ie ty ,  1956, p. 4) o f the  Ardmore Basin and the  Wapanucka 
form ation of the  McAlester Basin (Mather, 1915, p. 64, and 
H arlto n , 1938, p. 854).
Atokan S e r ie s  
Spivey and Roberts (1946, p. 185) proposed th a t  the  
Atoka be r a i s e d  to  s e r i e s  rank . The Atoka i s  the  only forma­
t io n  in  the  Atokan s e r i e s  in  n o r th e a s te rn  Oklahoma.
Atoka Formation 
H is to ry  of nom encla tu re . The Atoka form ation  was 
named by T aff  and Adams (1900, p. 273). The name was
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probably  taken from the  town of Atoka, Atoka County, Okla­
homa, a lthough  no type  l o c a l i t y  was d es igna ted . The Atoka
form ation  extends from the top  of the Morrowan to  the  base 
of the  H artshorne form ation .
D i s t r i b u t i o n . The Atoka form ation crops out on both
s id e s  of Grand R iver. East o f Grand River i t  i s  th e  youngest
form ation p re sen t  and caps th e  h i l l s  in  the  reg io n .  West of 
th e  r i v e r  th e  Atoka crops out in  a b e l t  th a t  extends from 
th e  sou th  to  the  n o r th  s id e  of the  County.
C harac te r  and th ic k n e s s . The Atoka c o n s i s t s  o f sand­
s to n e  and sh a le  w ith  a few th in ,  l e n t i c u l a r  l im estones . The 
sandstones a re  brown, f in e -  to  medium-grained and micaceous. 
The sh a le s  a re  b lac k ,  f i s s i l e  and norm ally  s i l t y .  Conglom­
e r a t e  i s  p re sen t  in  the  base of th e  Atoka a t  s e v e ra l  outcrops. 
Some of the  sandstones con ta in  in v e r te b ra te  f o s s i l  im p r in ts .  
The lim estones a re  g e n e ra l ly  b lu e -g ra y ,  dense, and non- 
f o s s i l i f e r o u s ; however, some lim estones in  the  Atoka a re  
f o s s i l i f e r o u s .
Thickness of the  Atoka decreases from about 375 f e e t  
in  the  sou thern  p a r t  of the  County to  about 130 f e e t  in  the  
n o r th e rn  p a r t  o f th e  County.
S t r a t ig r a p h ie  r e l a t i o n s . An unconform ity se p a ra te s  
th e  Morrowan from th e  Atokan. Limestone and f o s s i l  fragments
44
from the  Morrowan a re  found in  the  b a sa l  Atoka conglomerates 
a t  a few exposures. The o ve rly ing  Hartshorne appears to  be 
conformable upon the Atoka, but an unconform ity may be p r e s ­
e n t  (B lythe, 1959, p. 47).
Age and c o r r e l a t i o n . The Atokan s e r i e s  l i e s  between 
th e  Morrowan and the  Desmoinesian s e r i e s  o f  the  Pennsylvanian 
system of the  M id-con tinen t reg io n . The Atokan i s  e q u iv a le n t  
to  p a r t  of th e  P o t t s v i l l e  s e r i e s  of e a s te rn  United S ta te s .
The Ardmore G eo log ical S oc ie ty  (1956, p. 4-6) has 
c o r r e la te d  the  Atoka w ith  th e  Golf Course form ation in  the  
Dornick H i l l s  group o f the  Ardmore Basin and w ith  p a r t  of the  
Lampasas group and p a r t  o f the  Bend group o f Texas. N orth­
ward th e  Atoka form ation  i s  overlapped by the  Desmoinesian 
and lo se s  i t s  i d e n t i t y  in  C raig County, Oklahoma (Geologic 
Map of Oklahoma, 1954, and B ly the , 1959, p. 7).
S u b d iv is io n s . Wilson (1935, p. 504-507) subdiv ided  
th e  Atoka form ation  i n to  s i x  named sandstone members and s i x  
o verly ing  unnamed sh a le  members. From o ld e s t  to  youngest 
th e se  a re  the  Coody sandstone . Pope Chapel sandstone , Georges 
Fork sandstone . D ir ty  Creek sandstone , Webbers F a l l s  sand­
s to n e  and Blackjack School sandstone . The Coody, Georges 
Fork and D ir ty  Creek were named from creeks along which they  
crop  out in  Muskogee County, Oklahoma. The Pope Chapel and
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Blackjack School a re  named from a church and a school in  
Muskogee County, and the  name Webbers F a l l s  i s  taken from 
th e  town of th e  same name.
Blythe (1957) has mapped and d escribed  the Atoka 
form ation  in  Wagoner and Mayes C ounties, Oklahoma. This 
w r i t e r  has accepted  the  work of Blythe in  t h i s  r e p o r t ,  and 
g ives  f u l l  c r e d i t  to  him while accep ting  f u l l  r e s p o n s i b i l i t y  
f o r  any e r r o r s .  The members as proposed by Wilson can no t 
be com plete ly  se p a ra ted  and mapped n o r th  of the  Arkansas 
R iv e r .
Desmoinesian S e r ies  
Approximately 725 f e e t  of Desmoinesian s t r a t a  crop 
ou t in  Wagoner County. Rocks in  the  Desmoinesian s e r i e s  
have been d iv ided  in to  th re e  groups, th e  Krebs, Cabaniss and 
Marmaton. Oakes (1953, p. 1523-1526) e s ta b l is h e d  th e  Krebs 
and Cabaniss groups. The Krebs was named from the  town of 
Krebs, P i t t s b u r g  County, Oklahoma, and the  Cabaniss was 
named from the  community of Cabaniss, P i t t s b u rg  County, 
Oklahoma. Moore (1949, p. 47) e s ta b l is h e d  the  Marmaton 
group from exposures in  Kansas. Included in  th e  Krebs 
group a re  the  H artshorne , McAlester, Savanna and Boggy f o r ­
m ations. The only  form ation in  the  Cabaniss group in
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n o r th e a s te rn  Oklahoma i s  th e  Senora. The Thurman and S tu a r t  
fo rm ations a re  p re sen t  w ith  th e  Senora in  th e  McAlester 
Basin , but they  do no t extend as f a r  n o r th  as Wagoner County. 
The Marmaton group in c lu d es  th e  F o r t  S co tt  and L abette  f o r ­
m ations n o r th  of the  Arkansas R iv er ,  and the  F o r t  S co tt  and 
Wetumka form ations sou th  of the  Arkansas R iver. R epresen ta­
t i v e  s t r a t a  of th e  Calvin form ation may be p resen t  between 
th e  F o r t  S c o t t  and Wetumka form ations south  of the  Arkansas 
R iv e r ,  bu t they  can n o t  be recogn ized  and a re  no t  mapped nor 
d iscu ssed .
H artshorne  Formation 
H is to ry  of nom encla ture . The H artshorne form ation 
was named by T aff  (1899, p. 436) from exposures near the  
c i t y  of H artshorne , P i t t s b u r g  County, Oklahoma (Hendricks, 
1937, p. 11). Branson (1955, p. 64) proposed th a t  the  
H artshorne inc lude  rocks from the  top of the Atoka to  the  
top  of the  Upper H artshorne  coa l  in  the  type se c t io n  in  th e  
McAlester Basin , and in c lu d e  rocks from the  top of the  Atoka 
to  the  top  of the  R iverton  c o a l ,  o r in  the absence o f  the  
R iverton  c o a l ,  to  the  base  of the  Warner sandstone member of 
th e  McAlester form ation in  n o r th e a s te rn  Oklahoma. In Wagoner 
County th e  Hartshorne form ation  c o n s i s t s  of th e  rocks from
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th e  top  of th e  Atoka form ation to  the  base of th e  Warner 
sandstone  member o f the  McAlester fo rm ation .
D i s t r i b u t i o n . The H artshorne form ation i s  p resen t  
in  a b e l t  t re n d in g  g e n e ra l ly  n o r th -so u th  across  the  e a s te rn  
p a r t  o f Wagoner County. In most p laces  i t  i s  covered by 
s o i l ,  but a few good exposures a re  p re s e n t .  Good exposures 
a re  in  a rock  qua rry  near  the  n o r th e a s t  co rner of s e c t io n  36, 
T. 17 N ., R. 18 E . , and in  a quarry  in  the  n o r th e a s t  corner 
of s e c t io n  34, T. 18 N ., R. 18 E. Good exposures a re  found 
along F l a t  Rock Creek and i t s  t r i b u t a r i e s  in  s e c t io n s  9, 15 
and 16, T. 18 N . , R. 18 E.
C h arac te r  and th ic k n e s s . The H artshorne c o n s is t s  of 
b lack  f i s s i l e  sh a le  w ith  c lay  i ro n s to n e  zones. Two zones of 
c la y  i ro n s to n e  were seen in  one exposure and f iv e  in  ano th e r .  
A one-inch  zone of cone-in-cone s t r u c tu r e  was noted  in  the  
H artshorne  sh a le s  along F la t  Rock Creek in  s e c t io n  16, T. 18 
N . , R. 18 E. Where measured th e  th ick ness  of the  H artshorne 
form ation  v a r i e s  from 19.5 f e e t  to  22 f e e t .  A th ick n ess  of 
about 20 f e e t  i s  common.
S t r a t i g r a p h ie  r e l a t i o n s . The Atoka appears to  be 
conformable below th e  H artshorne. The seas  may have w i th ­
drawn from th e  a re a  a t  the  c lo se  o f  th e  Atokan (B lythe, 1959, 
p. 47 ) ,  b u t  no o rogenic  movement took p lac e .  The McAlester
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form ation i s  conformable above the  Hartshorne form ation.
P a leon to logy . The only f o s s i l s  found in  the  
Hartshorne form ation were specimens of Gonostichus found in  
th e  sh a le  quarry  sou th  of S ta te  Highway 51, in  the  n o r th e a s t  
q u a r te r  of the  so u th e a s t  q u a r te r  o f se c t io n  24, T. 17 N ., R. 
18 E.
Age and c o r r e l a t i o n . Branson (1955, p. 65) suggested 
t h a t  th e  H artshorne form ation  of n o r th e a s te rn  Oklahoma i s  
e q u iv a le n t  to  the  H artshorne of McAlester Basin. The 
H artshorne i s  e q u iv a le n t  in  p a r t  to  the  Big Branch form ation 
in  the  upper p a r t  of th e  Dornick H i l l s  group of the  Ardmore 
Basin and p a r t  of th e  Lampasas group of Texas (Ardmore Geo­
lo g ic a l  S oc ie ty , 1956, p. 4 and 6 ) .  The H artshorne i s  the  
o ld e s t  form ation of th e  Krebs group and of th e  Desmoinesian 
s e r i e s .
McAlester Formation
H is to ry  of nom encla tu re . The McAlester form ation was 
named by T aff  (1899, p. 437) from exposures n e a r  the  town of 
M cAlester, P i t t s b u rg  County, Oklahoma, in  th e  McAlester Basin 
to  the  sou th . The McAlester form ation has been trac ed  from 
th e  b as in  northward by s e v e ra l  workers, as i s  shown on the  
Geologic Map of Oklahoma (1954). Branson (1955, p. 64 and p.
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67) proposed t h a t  the  McAlester form ation n o r th  o f th e  
Arkansas R iver inc lude  the  beds from th e  base  of the  Warner 
sandstone  to  th e  base of the  Spaniard l im estone. That i s  
th e  d e f i n i t i o n  of the  McAlester used in  t h i s  r e p o r t .
D i s t r i b u t i o n . The McAlester form ation crops out 
throughout th e  c e n t r a l  p a r t  o f  Wagoner County, but a t  no 
p lace  in  th e  County i s  the  complete form ation exposed. Due 
to  th e  low d ips of the  rocks only th e  more r e s i s t a n t  members 
a re  exposed.
C harac te r  and th ic k n e s s . The base  of the  McAlester 
form ation i s  marked by the  Warner sandstone  member. The r e s t  
o f the  McAlester form ation c o n s is t s  of b lac k ,  f i s s i l e  sh a le  
w ith  c la y - i ro n s to n e  and some th in  beds of micaceous s i l t -  
s to n e .  A co a l  o f vary ing  th ick n ess  i s  found a t  p laces  a few 
inches below th e  top  of the  fo rm ation . The th ick n ess  of the  
McAlester i s  v a r ia b le  and d i f f i c u l t  to  determ ine because of 
l im i te d  exposures and f a u l t in g .  The apparen t th ick n ess  
v a r i e s  between 40 and 100 f e e t .
S t r a t ig r a p h ie  r e l a t i o n s . The McAlester i s  g rad a ­
t i o n a l  and conformable w ith  th e  un d erly in g  H artshorne forma­
t i o n ;  th e  b lack  sh a le s  o f th e  H artshorne grade in to  the  
s i l t s t o n e  and sandstone of the  M cAlester. The Savanna f o r ­
mation i s  conformable above th e  M cAlester.
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Age and c o r r e l a t i o n . The McAlester form ation of 
Wagoner County i s  approxim ate ly  eq u iv a len t  to  th e  McAlester 
form ation  in  the  McAlester Basin (Branson, 1955, p. 65). I t  
i s  a  form ation of th e  Krebs group in  the  Desmoinesian s e r i e s .  
I t  i s  eq u iv a len t  to  p o r t io n s  o f th e  P o t t s v i l l e  s e r i e s  o f the  
Appalachian Region (Wanless and S e v ie r ,  1956, C o rre la t io n  
C h a r t ) .
S u b d iv is io n s . The Warner sandstone member marks the  
base  of th e  McAlester fo rm ation  and i s  the  only named member.
Warner Sandstone Member
H is to ry  of nom encla tu re . The Warner sandstone mem­
b e r  of the  McAlester form ation  was named by Wilson (1935, p. 
508) from exposures one m ile  n o r th  of Warner, Muskogee 
County, Oklahoma. At th e  type l o c a l i t y ,  the  McCurtain sh a le  
member i s  a rec o g n iza b le  u n i t  o f th e  McAlester form ation 
below the  Warner. In Wagoner County, the  McCurtain sh a le  i s  
n o t  p re s e n t ,  or i f  p r e s e n t ,  i t  can no t be d is t in g u is h e d  from 
th e  underly ing  H artshorne; th e r e f o re  th e  base  of the  Warner 
sandstone  i s  considered  th e  base  o f  th e  McAlester form ation .
D i s t r i b u t io n . The Warner sandstone  i s  p resen t in  a 
n o r th -so u th  zone through R. 18 E. o f Wagoner County. There 
a re  s e v e ra l  good exposures . Some of them a re :  a t  the  top
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of a quarry  in  th e  n o r th e a s t  co rner  of s e c t io n  36, T. 17 N . , 
R. 18 E . ; a t  th e  top  of a quarry  sou th  of S ta te  Highway 51 
n ea r  the  c e n te r  o f s e c t io n  24, T. 17 N . , R. 18 E , ; in  a road - 
c u t  on U. S. Highway 69 about 1 .5 m iles n o r th  of Wagoner 
n e a r  the  c e n te r  o f  th e  e a s t  s id e  o f s e c t io n  34, T. 18 N . , R. 
18 E . ; and n e a r  th e  northw est co rner o f s e c t io n  4 , T. 18 N . , 
R. 18 E. Other poorer exposures a re  p re sen t  along th e  l in e  
o f o u tcrop . The Warner forms a prominent r id g e  where w e ll  
developed.
C harac te r  and th ic k n e s s . The Warner c o n s i s t s  of ta n ,  
f in e - g r a in e d ,  c ross-bedded  sandstone , norm ally  having tan  to  
g ra y ,  m icaceous, t a b u la r ,  sandy s i l t s t o n e  in  the  lower p a r t .  
At th e  exposures mentioned above th e  th ic k n e ss  o f th e  Warner 
i s  about 8 f e e t .  The th ic k n ess  ranges from about 8 f e e t  to  
an in d e te rm in an t ,  l e s s e r  amount in  the  poorer exposures .
Age and c o r r e l a t i o n . The Warner sandstone i s  the  
b a s a l  u n i t  o f the  McAlester form ation in  Wagoner County. I t  
has been t r a c e d  northward in to  th e  L i t t l e  Cabin sandstone  of 
n o r th e a s te rn  Oklahoma and o f Kansas (Wilson and Newell, 1937, 
p. 39). The Warner sandstone  i s  th e  Booch sand of the  sub­
s u r fa c e  of e a s te rn  Oklahoma.
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Savanna Formation
H is to ry  of nom encla ture . The Savanna form ation was 
named by T aff  (1899, p. 437) from exposures near  th e  town of 
Savanna, P i t t s b u rg  County, Oklahoma, in  the  McAlester Basin. 
The Savanna has been t r a c e d  northward from the  type l o c a l i t y  
as i s  shown on the  Geologic Map of Oklahoma (1954). The 
Oklahoma G eolog ical Survey has e s ta b l is h e d  the  base of the  
Savanna as th e  base of th e  Spaniard  l im estone, and th e  top  of 
the  Savanna as th e  base of the  B luejacke t sandstone (Branson, 
1954, 2, p. 2 ).  These l im i t s  o f  th e  Savanna a re  used in  
t h i s  r e p o r t .
D i s t r i b u t i o n . The Savanna form ation  i s  p resen t 
throughout c e n t r a l  Wagoner County.
C harac ter  and th ic k n e s s . The Savanna i s  c y c l ic  in  
n a tu r e ,  c o n s is t in g  of sandstone , s i l t s t o n e ,  sh a le ,  l im estone 
and th in  c o a l .  I t  ranges from 85 to  200 f e e t  in  th ic k n e s s .
S t r a t ig r a p h ie  r e l a t i o n s . The Savanna form ation i s  
conformable w ith  the  un derly ing  McAlester and w ith  the  over-  
ly in g  Boggy fo rm ations .
Age and c o r r e l a t i o n . The Savanna form ation i s  p a r t  
o f  th e  Krebs group of th e  Desmoinesian s e r i e s .  I t  i s  
approxim ate ly  e q u iv a le n t  to  the  Savanna form ation in  the  
McAlester Basin. Wanless and S iev er  (1956, C o rre la t io n
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Chart) have assumed i t  i s  e q u iv a le n t  to  p a r t  of the  T rade- 
w ater  group of I l l i n o i s  and to  p a r t  of the  P o t t s v i l l e  s e r i e s  
o f  th e  Appalachian reg io n . The lim estones o f th e  Savanna 
a re  eq u iv a len t  to  the  Brown limes of th e  subsu rface  of Okla­
homa (Branson, 1954, 2, p. 8).
S u b d iv is io n s . Three l im estones , one sandstone and 
two coa ls  w ith in  th e  Savanna have been named. The Drywood 
coa l  l i e s  below th e  B luejacke t sandstone  and above the  
Doneley lim estone  member of th e  Savanna. The Rowe co a l  l i e s  
below th e  Doneley lim estone and above th e  Spiro  sandstone 
member. The Sam Creek lim estone member l i e s  between the  
Spiro  and th e  Spaniard  lim estone. The base  of th e  Spaniard 
lim estone member marks the  base of th e  Savanna form ation .
Spaniard Limestone Member 
H is to ry  of nom encla ture . Lowman (1933, p. 31) named 
th e  Spaniard from exposures in  Spaniard  Creek, south  of 
Muskogee, Muskogee County, Oklahoma. This u n i t  can be 
t ra c e d  i n t e r m i t t e n t ly  across  Wagoner County.
D i s t r i b u t i o n . A complete s e c t io n  o f  the  Spaniard  
l im estone  l i e s  in  th e  bed of the  V e rd ig r is  R iv er ,  in  the  
so u th e a s t  q u a r te r  of s e c t io n  5, T. 16 H . , 18 E. Three o th e r  
good exposures a re  found along th e  r i v e r ;  one near  th e
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F ig u re  6. Savanna form ation exposed below 
the  B lue jacke t  sandstone in  th e  south  bank 
of the  V e rd ig r is  R iver. Center sec . 12, T. 
17 N ., R. 16 E.
F igu re  7. Spaniard  l im estone. Center SE^ 
se c .  5, T. 16 N . , R. 18 E.
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c e n te r  o f  s e c t io n  4, T. 16 N . , R. 18 E .,  one in  the  so u th ­
w est q u a r te r  of s e c t io n  5, T. 16 N . , R. 18 E . , and th e  t h i r d  
in  th e  n o r th e a s t  q u a r te r  of s e c t io n  26, T. 16 N . , R. 18 E. 
Other exposures a re  found: on the  west s id e  o f  th e  h i l l  in
the  so u th e a s t  q u a r te r  of s e c t io n  36, T. 16 N . , R. 17 E . ; 
between s e c t io n s  21 and 22, T. 16 N . , R. 18 E . ; e a s t  o f  Ü. S. 
Highway 69, between se c t io n s  3 and 10, T. 16 N . , R. 18 E . ; 
a t  s e v e ra l  l o c a l i t i e s  w ith in  and n o r th  of th e  c i t y  of 
Wagoner; in  an abandoned road  near  th e  c e n te r  of the  n o r th  
s id e  of s e c t io n  12, T. 17 N . , R. 18 E . ; n ea r  a s to r e  sou th  
o f  S ta te  Highway 51, a t  the  c e n te r  of the  west s id e  of s e c ­
t io n  18, T. 17 N . , R. 17 E . ; a t  s e v e ra l  p laces  along bo th  
s id e s  of B i l l y  Creek, s e c t io n s  1 and 12, T. 17 N . , R. 17 E . , 
s e c t io n  36, T. 18 N . , R. 17 E . , and s e c t io n  31, T. 18 N . , R. 
18 E . ;  a t  a few p laces  along a n o r th -so u th  r id g e  running 
through s e c t io n  36, T. 18 N . , R. 17 E . , and s e c t io n s  30, 19 
and 20, T. 18 N . , R. 18 E . ; and where i t  has been excavated 
and p laced  on a dam near  the  c e n te r  of s e c t io n  5, T. 18 N . ,
R. 18 E.
C harac te r  and th ic k n e s s . The Spaniard  i s  a medium- 
c r y s t a l l i n e ,  b lu e -g ra y ,  medium-bedded to  m assive, f o s s i l i f ­
erous l im estone . The s o l i t a r y  c o ra l  "C an in ia" i s  the  
dominant f o s s i l  o f the  Spaniard . Composita i s  the  most
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abundant brachlopod. Other brachiopods and pelecypods, 
gastropods and f u s u l in id s  a re  p re se n t .
Thickness of the  Spaniard  v a r ie s  from 2 .2  f e e t  to  5 .5  
f e e t .  Two m iles n o r th  o f  Wagoner County th e  Spaniard i s  only  
1 .3  f e e t  th ic k ,  so i t  i s  rea so n ab le  to  assume th a t  th e  
Spaniard  approaches t h i s  th ick n ess  near  the  no r th e rn  boundary 
of th e  County, a lthough no exposures a re  a v a i la b le  fo r  meas­
urement. The Spaniard extends southward to  th e  North 
Canadian R iver (Wilson and Newell, 1937, p. 46) and n o r th ­
ward to  c e n t r a l  Craig County, Oklahoma (Branson, 1955, p. 67). 
N e ithe r  n o r th  nor sou th  do re p o r te d  th ick n esse s  of the  
Spaniard  approach the  5 .5  f e e t  found in  Wagoner County.
P a leon to log y . F o s s i l s  a re  abundant in  the  Spaniard 
l im es tone , but th e  rocks a re  as r e s i s t a n t  as th e  f o s s i l s  and 
th e  f o s s i l s  do n o t  weather out e a s i l y .  Although th e  p r e s e r ­
v a t io n  may be good, the  f o s s i l  specimens a re  poor.
TABLE I I I  
FAUNA FROM THE SPANIARD LIMESTONE
Anthozoa
"C anin ia"  sp . 
"Lophophyllidium" sp. 
T abu la te  c o ra l  ? A 





"D ic ty oc lo s tu s"  sp.









C rlnold  stem o s s ic le s
C o r r e la t io n . On the  b a s is  o f  f u s u l in id s ,  Alexander 
and Branson (1954, p. 49) have c o r r e la t e d  the  Spaniard  w ith  
th e  Pumpkin Creek lim estone of the  Big Branch fo rm ation , 
Dornick H i l l s  group in  the  Ardmore Basin; and w ith  the  Stone- 
f o r t  l im estone of the  Tradewater group of the  I l l i n o i s  Basin.
Beds Between the  Spaniard  Limestone 
and the  Sam Creek Limestone
Rocks between the  Spaniard and Sam Creek lim estones 
c o n s i s t  of b lack ,  f i s s i l e  sh a le  w ith  c la y - i ro n s to n e  concre ­
t io n s ,  and a rg i l la c e o u s ,  micaceous s i l t s t o n e .  In s e c t io n  28, 
T. 17 N . , R. 18 E . , a th in  coal w ith  an un derc lay , and a 
f o s s i l i f e r o u s  and ca lcareous c la y - i ro n s to n e  cap occurs near  
th e  top  in  t h i s  i n t e r v a l .  In the  so u th e a s t  q u a r te r  of
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se c t io n  36, T. 16 N ., R. 17 E . , the  u n i t  comprises 35 f e e t  
of b lac k ,  f i s s i l e  s h a le ,  and on the  backslope  of a r id g e  in  
th e  southwest q u a r te r  of s e c t io n  30, T. 18 N ., R. 18 E . , the  
th ic k n ess  i s  e s tim ated  as 15 f e e t .  Near th e  c e n te r  of the  
n o r th  s id e  of s e c t io n  12, T. 17 N . , R. 18 E . , the  Spaniard 
and Sam Creek lim estones a re  se p a ra ted  by about s i x  f e e t  of 
g ray  s i l t y  s h a le .  According to  the  work of Wilson and 
Newell (1937, p. 47-49) the  c o n c re t io n a ry ,  f o s s i l i f e r o u s ,  
fe r ru g in o u s  l im estones found in  s e c t io n  28, T. 17 N ., R. 18 
E . , and in  s e c t io n  9, T. 16 N ., R. 17 E . , a re  in  t h i s  u n i t  
and n o t  in  th e  Sam Creek member as o r i g i n a l l y  de fined .
Sam Creek Limestone Member 
H is to ry  of nom encla tu re . The Sam Creek lim estone 
was named by Lowman in  an unpublished  m anuscrip t (Wilson, 
1935, p. 510). As o r i g i n a l l y  d escr ibed  i t  inc luded  the 
ca lca reou s  conglomerate and fe rrug in ous  l im estone  zone below 
th e  more p e r s i s t e n t  lim estone . Wilson and Newell (1937, p. 
49) r e s t r i c t e d  the  Sara Creek to  th e  upper, more p e r s i s t e n t  
l im estone . The Sam Creek in  Wagoner County inc ludes  only 
th e  upper u n i t  as d e fin ed  by Wilson and Newell.
D i s t r i b u t i o n . Exposures of the  Sam Creek a re  
l im i te d .  The b e s t  exposures a re  south  of th e  V erd ig r is
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R iver in  s e c t io n s  9 and 26, T. 16 N ., R. 17 E . , and nea r  th e  
c e n te r  o f  th e  n o r th  s id e  of s e c t io n  12, T. 17 N ., R. 18 E.
In s e c t io n  28, T. 17 N . , R. 18 E . , the  ca lca reo us  conglom­
e r a t e  below the  Sam Creek i s  p re s e n t ,  and according  to  
Branson (1954, 2, p. 37) a c r in o id a l  sh a le  in  the  exposure 
re p re s e n ts  th e  Sam Creek horizon . An exposure i s  p re se n t  in  
th e  sou th  bank of the  V erd ig r is  R iver ,  e a s t  o f the  b r id ge  in  
s e c t io n  15, T. 16 N ., R. 18 E . , and in  the  e a s t  bank of the  
r i v e r  below th e  b ridge  in  s e c t io n  15, T. 17 N . , R. 17 E. I t  
crops out in  a creek  n ea r  the  so u th e as t  co rn e r  o f s e c t io n  25, 
T. 18 N . , R. 17 E. The Sam Creek d isap pears  to  the  sou th  in  
th e  v i c i n i t y  o f Warner, Muskogee County, Oklahoma (Wilson 
and Newell, 1937, p. 50), and to  the  n o r th  near  th e  c e n te r  
o f  Craig County, Oklahoma (Branson, 1955, p. 67).
C harac te r  and th ic k n e s s . The lim estone i s  b lu e -g ra y ,  
dense, fe r ru g in o u s ,  s i l t y ,  a rg i l la c e o u s ,  f o s s i l i f e r o u s  and 
w eathers brown or reddish-brow n. The Sam Creek v a r ie s  in 
th ic k n ess  from 1.1 to  0 .3  f e e t .  This lim estone  i s  th ic k e s t  
in  s e c t io n s  9 and 26, T. 16 N ,, R. 17 E . , and th in s  both  
n o r th  and sou th . The t h ic k e s t  exposures o f the  Sam Creek 
a re  a t  about th e  same l a t i t u d e  as th e  th ic k e s t  Spaniard  
ou tcrop .
P a leo n to lo g y . F o s s i l s  a re  found in  th e  Sam Creek
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F igure  8. Spaniard  lim estone  in  the  bed 
of the  V e rd ig r is  R iver . Center SW  ̂ sec . 
5, T. 16 N . , R. 18 E.
F igure  9. A long c r in o id  stem in  the  
Spaniard l im estone . Center SE^ sec . 5, 
T. 16 N . , R. 18 E.
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lim estone , bu t few a re  w ell  p rese rved . Most specimens a re  
i n t e r n a l  molds.
TABLE IV
FOSSILS FROM THE SAM CREEK LIMESTONE
Brachiopoda
"D ic ty o c lo s tu s"  sp.
"M arg in ife ra"  sp.




W ilk ingia  sp.
P lan t  f o s s i l s  
C ordaites  sp.
Beds Between the  Sam Creek Limestone 
and the  Spiro Sandstone
Zero to  about 30 f e e t  of b lack  sh a le  w ith  c la y -  
i ro n s to n e  co n cre tio n s  and s i l t s t o n e  occur between th e  Sam 
Creek lim estone and Spiro  sandstone .
Spiro  Sandstone Member 
H is to ry  of nom encla ture . The name Spiro  sandstone 
was f i r s t  used by Wilson (1935, p. 509) fo r  exposures n o r th  
and n o r th e a s t  of th e  town of S p iro , LeFlore County, Oklahoma. 
According to  Wilson (1937, p. 50) th e  name Spiro  i s  ap p lied
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to  any th ic k  sandstone  development between the  B luejacke t 
sandstone  and the  Sam Creek lim estone . This usage has been 
follow ed by th e  au tho r in  Wagoner County.
D i s t r i b u t i o n . The Spiro  i s  an e r r a t i c  sandstone in  
Wagoner County. I t  i s  found a t  two l o c a l i t i e s  sou th  of the 
V e rd ig r is  R iv er .  I t  caps an i s o l a t e d  mound and o u t l in e s  a 
sy n c l in e  west o f th e  c i t y  o f Wagoner. I t s  g r e a te s t  a r e a l  
e x te n t  i s  along th e  e a s t  s id e  of R. 17 E . , and the  west s id e  
o f  R. 18 E . ,  in  T. 18 N.
C harac te r  and t h ic k n e s s . The Spiro  i s  a ta n ,  f i n e ­
g ra in e d ,  c ross-bedded  to  th in -bedded , micaceous, s i l t y  
l e n t i c u l a r  sandstone . Thickness ranges from zero  to  about 
10 f e e t .
Age. The Spiro  sandstone  i s  a member of th e  Savanna 
form ation .
Beds Between the  Spiro  Sandstone 
and th e  Rowe Coal
The Rowe co a l  l i e s  from 2C to  50 f e e t  above th e  
Spiro  sandstone  in  exposures where th ey  a re  both developed. 
Black sh a le  w ith  c la y - i ro n s to n e  and ta n ,  micaceous, s i l t y  
s h a le  a re  found between th e  Spiro  sandstone  and the  Rowe 
c o a l .
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Rowe Coal
The Rowe co a l  was named by P ie rce  and C o u r t ie r  (1937, 
p . 65) from exposures near  Rowe School, Crawford County, 
Kansas. During 1958 and 1959 the  Rowe co a l  was uncovered a t  
on ly  th r e e  lo c a t io n s ,  a lthough i t  has been s t r ip -m in e d  a t  
s e v e r a l  p la c e s .  The th re e  exposures found a re  near  o ld  
s t r ip -m in e s .  One i s  on the  west s id e  of the  h i l l  in  s e c t io n  
6, T. 18 N . , R. 18 E . ; ano ther i s  on the  n o r th  s id e  of an 
i s o l a t e d  mound in  s e c t io n  7, T. 16 N . , R. 18 E . ; and the  
t h i r d  i s  in  a creek flowing west of U. S. Highway 69 near  
th e  c e n te r  o f th e  west o n e -h a lf  of s e c t io n  33, T. 17 N . , R.
18 E. Thickness o f  the  coal a t  th e se  th re e  exposures i s  0 .8  
f e e t ,  0 .7  f e e t  and 1.0 f e e t  r e s p e c t iv e ly ,  w ith  an underc lay  
about 1 .3  f e e t  th ic k .  In a d d it io n  to  th e se  th re e  lo c a t io n s ,  
th e  Rowe coa l  has been mined in ;  s e c t io n  27, T. 17 N . , R.
18 E . ; s e c t io n s  6 and 7, T. 17 N . , R, 18 E . ; s e c t io n  26, T.
18 N . , R. 17 E . ; and s e c t io n  1, T. 18 N ., R. 17 E. A few 
sm all  one-man mining ope ra tions  a re  s t i l l  c a r r i e d  on during  
th e  w in te r .
Beds Between the  Doneley Limestone 
and the  Rowe Coal
About one fo o t  of black sh a le  i s  exposed between the  
Rowe co a l  and the  Doneley lim estone in  the  bank o f  the  creek
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t h a t  runs through th e  abandoned s t r i p  p i t s  near  th e  cen te r  
o f  the  west o n e -h a lf  of s e c t io n  33, T. 17 N . , R. 18 E.
Doneley Limestone Member
H is to ry  of nom encla tu re . The Doneley lim estone  was 
named by Chrisman (1951, p. 29) from exposures in  the  n o r th ­
w est q u a r te r  of s e c t io n  16, T. 26 N . , R. 20 E . , near  the  
Doneley school (now known as th e  Pheasant H i l l  School) in  
C raig  County, Oklahoma. Chrisman s t a t e s  t h a t  the  Doneley 
o v e r l i e s  a co a l  t h a t  i s  p robably  th e  Rowe c o a l .  Branson 
(1954, 1, p. 192) f i r s t  pub lished  the  name. The Doneley 
lim estone  o v e r l i e s  th e  Rowe co a l .
D i s t r i b u t i o n . The Doneley i s  l im i te d  to  one l o c a l ­
i t y .  I t  i s  found in  the  bank of a creek th a t  runs through 
an abandoned Rowe co a l  s t r i p  p i t  near  the  c e n te r  of the  west 
o n e -h a lf  of s e c t io n  33, T. 17 N . , R. 18 E.
C harac te r  and th ic k n e s s . I t  c o n s is t s  of a d a rk -g ray , 
dense, no du lar  l im estone . The Doneley lim estone i s  about 
0 .2  f e e t  th ic k .
Beds Between th e  Doneley Limestone 
and the  Drywood Coal
Beds between th e  Doneley lim estone and th e  Drywood 
co a l  a re  t a n ,  a rg i l la c e o u s  s i l t s t o n e  and b lack  to  g ray , s i l t y
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sh a le  w ith  c la y - l ro n s to n e .  Thickness o f  th e  u n i t  as e s t i ­
mated from a combination of measurements i s  about 30 f e e t  
t h i c k .
Drywood Coal
Exposures of the  Drywood coa l  in  Wagoner County a re  
l im i te d  to  a sm all a re a  south  o f  the  V e rd ig r is  R iver in  
se c t io n s  1, 12 and 13, T. 16 N . , R. 17 E. The name Drywood 
co a l  was proposed by S ea rig h t and o th e rs  (1953, p. 2448) and 
desc r ib ed  by S ea r ig h t  (1955, p. 35) as be ing  about 10 f e e t  
below the  base  of th e  B luejacke t sandstone . The Drywood 
c o a l  v a r ie s  from 0 .1  to  0 .4  f e e t  in  th ic k n e s s .  In the  p as t  
i t  was s tr ip -m in ed  a t  a l o c a l i t y  in  th e  northw est q u a r te r  of 
s e c t io n  13, T. 16 N . , R. 17 E.
Beds Between the  Drywood Coal and the 
B luejacke t Sandstone
Exposed above each of th e  p re v io u s ly  mentioned coal 
exposures a re  b lack , f i s s i l e ,  s i l t y  sh a le  w ith  c la y - i ro n s to n e  
and some t a b u la r ,  micaceous s i l t s t o n e .  The exposure a t  th e  
w est s id e  of s e c t io n  13, T. 16 N . , R. 17 E . , has a f o s s i l i f -  
erous c la y - i ro n s to n e  0 .5  f e e t  above th e  c o a l ,  a bed t h a t  was 
n o t  found a t  the  o th e r  exposures. Thickness of th e  u n i t  
v a r ie s  between 5 and 13,5 f e e t .
6 6
F igure  10. Sam Creek lim estone and the  
conglom eratic  zone below i t .  The zone h e re  
c o n ta in s  brown c h e r t  pebb les . In th e  e a s t  
bank of a c re ek ,  near  the  c e n te r  o f  th e  
n o r th  s id e  o f  se c .  9, T. 16 N . , R. 17 E.
F ig u re  11. Base of the B luejacke t sand­




H is to ry  of nom encla tu re . The Boggy form ation was 
named by T aff (1899, p. 438), probably  from exposures near  
th e  Boggy creeks in  th e  McAlester Basin of so u th eas te rn  
Oklahoma. As o r i g i n a l l y  de fin ed  i t  inc luded  a sequence of 
sandstones and sh a le s  above th e  Savanna and below the  con­
glom erate  a t  th e  base  of the  Thurman fo rm ation . Wilson 
(1935, p. 504) p laced  th e  base  of the  Boggy above the  Blue­
ja c k e t  sandstone , making the  B lue jacke t  a sandstone in  th e  
Savanna. Dane and Hendricks (1936, p. 312) p laced  th e  base 
o f  the  Boggy somewhere below th e  B lue jacke t sandstone , making 
th e  B lu e jack e t  p a r t  of the  Boggy fo rm ation . Branson (1954,
1, p. 192) p laced  th e  base  of th e  Boggy a t  th e  base of the  
B lu e jac k e t .  This i s  the  base  of the  Boggy as used in  t h i s  
r e p o r t .  In the  McAlester Basin to  th e  sou th  the  top of the  
Boggy can be t r a c e d  by an e a s i l y  i d e n t i f i a b l e  c h e r t  conglom­
e r a t e  zone a t  the  base  of the  o v e rly in g  Thurman formation 
(G ovett, 1957, p. 24). Northward th e  Thurman and overly ing  
S tu a r t  fo rm ations a re  p ro g re s s iv e ly  overlapped by the  Senora 
fo rm ation . The time i n t e r v a l  r e p re se n te d  by the  Thurman and 
S tu a r t  in  th e  b a s in ,  i s  r e p re se n te d  by an unconformity 
northward beyond t h e i r  l im i t s .  The ex ac t  lo c a t io n  of t h i s  
unconform ity  in  Wagoner County i s  in  q u es tio n  and i t  w i l l
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r e q u i r e  work beyond th e  scope of th i s  r e p o r t  to  e s t a b l i s h  i t .  
I t  i s  p robably  w ith in  the  sh a le  i n t e r v a l  below the Tiawah 
lim estone . Branson (1956, p. 85) s t a t e d  th a t  the  upper 
l im i t  o f  the  Boggy l i e s  between th e  In o la  lim estones o f the 
Boggy and the  Tiawah lim estone  of the  Senora fo rm ation . He 
a ls o  s t a t e s  t h a t  perhaps the  top  of W e ir -P i t tsb u rg  co a l  i s  
th e  b e s t  mappable u n i t  fo r  the  boundary. This coa l  l i e s  
below th e  second T a f t  sandstone and above th e  lowest T a f t  
sandstone  in  t h i s  a re a .  One occurrence  of th e  W eir-P i t tsb u rg  
coa l  i s  known in  Wagoner County. T a f t  sandstones a re  i n ­
c o n s i s t e n t  and of l i t t l e  va lue  as mapping h o r izo n s .  For 
th e s e  reasons the  upper l im i t  of the Boggy i s  shown on the  
map as a l in e  re p re s e n t in g  the  approximate base  of the  cues ta  
h e ld  up by th e  Chelsea sandstone . I t  i s  above the  Weir- 
P i t t s b u rg  c o a l ,  above th e  lower T af t  san d s to n es , below the 
upper T a f t  san d s to n es , and below the Chelsea sandstone ,
Tiawah lim estone  and Tebo c o a l .  S t r a ta  below t h i s  l i n e  are  
a f f e c te d  by th e  la rg e  f a u l t s  and those  above a re  n o t .
D i s t r i b u t i o n . The Boggy form ation i s  p re sen t  in  a 
n o r th - so u th  zone through the c e n t r a l  p a r t  of Wagoner County.
C harac te r  and th ic k n e s s . The Boggy form ation i s  
c y c l ic  in  n a tu re  and i s  about 140 f e e t  th ic k .
S t r a t ig r a p h ie  r e l a t i o n s . The Boggy i s  conformable
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w ith  th e  und erly ing  Savanna form ation . The top  of the  Boggy 
i s  marked by an unconformity t h a t  can no t be loca ted  in  
Wagoner County.
Age and c o r r e l a t i o n . The Boggy form ation i s  the  
youngest u n i t  in  the  Krebs group of th e  Desmoinesian s e r i e s .  
The unconform ity a t  th e  top of the  Boggy corresponds to  the  
P o t tsv i l le -A l le g h e n y  break of e a s te rn  North America (Branson, 
1956, p. 85). The Boggy n o rth  of the  McAlester Basin i s  
approxim ately  eq u iv a len t  to  the  Boggy in  the  bas in .
S u b d iv is io n s . There a re  th re e  major su b d iv is io n s  of 
th e  Boggy. These a re  the  B luejacke t sandstone member, the  
In o la  lim estone  member and the  T af t  sandstone  member. In 
a d d i t io n  to  th e se  members th e re  a re  th re e  named coal beds : 
the  Secor ? c o a l ,  the  B luejacke t coal and the  W eir-P i ttsb u rg  
? coa l .
B luejacke t Sandstone Member 
H is to ry  of nom encla ture . Ohern (1914, p. 28) named 
th e  B luejacke t sandstone from exposures near  the  town of 
B lu e jac k e t ,  Craig County, Oklahoma. Howe (1951, p. 2090) 
r e s t r i c t e d  th e  B luejacket and re d e f in e d  the  type s e c t io n .
The B luejacke t in  t h i s  r e p o r t  i s  de fined  as the  sandstone 
development below the  Ino la  lim estones and above the  Savanna
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Figure  12. B lue jacke t sandstone . In a 
creek near  th e  c e n te r  of th e  west h a l f  of 
sec . 36, T. 18 N . , R. 16 E.
F igu re  13. C ross-bedding in  the  B lu e jacke t  
sandstone . Near the  c e n te r  of the  west 
s id e  of s e c .  15, T. 16 N . , R. 17 E.
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fo rm ation .
D i s t r i b u t i o n . The B luejacke t forms an alm ost con­
t inuous s e r i e s  of sandstone  r id g e s  west of th e  V erd ig r is  
R iver in  T. 16 N ., T. 17 N . , and T. 18 N. In most cases the  
f i r s t  sandstone  r id g e  west of the  r i v e r  i s  capped by Blue­
j a c k e t .  East o f th e  V erd ig r is  R iver th e  B luejacke t outcrops 
a re  l im i te d .  I s o la te d  h i l l s  capped by B luejacke t sandstone 
a re  in  s e c t io n s  5 and 6, T. 18 N ., R. 18 E . , and s e c t io n  7, 
T. 17 N . , R. 18 E. These o u t l i e r s  occur on the  down-thrown 
s id e  of f a u l t s .  Other exposures a re  in  T. 18 N . , R. 17 E . , 
where th e  B lu e jacke t  i s  p re sen t  along two d i f f e r e n t  f a u l t  
s c a rp s .  In th e  sou thern  p a r t  o f  the  county th e  B luejacke t 
caps i s o l a t e d  mounds r i s i n g  above the  Arkansas and V erd ig r is  
R iver t e r r a c e  and a l l u v i a l  d e p o s i ts .  These exposures a lso  
a re  on th e  down-thrown s id e  of f a u l t s .
C harac te r  and th ic k n e s s . The g r e a te r  p a r t  of the  
B lue jacke t  sandstone  c o n s is t s  of massive to  cross-bedded , 
f in e - g r a in e d ,  tan  sandstone  th a t  w eathers brown. In the  
v i c i n i t y  of th e  town of P o r te r ,  T. 16 N . , R. 17 E . , the  
B lue jacke t  c o n s i s t s  o f th r e e  sandstones se p a ra ted  by b lack  
s h a le .  Northward th e s e  sandstones co a lesce  in to  one and the  
s e c t io n  becomes th in n e r .  Shales and s i l t s t o n e s  a re  g en er­
a l l y  found in te rb ed ded  w ith  th e  sandstone  in  the  B lue jack e t.
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Thickness o f th e  B luejacke t v a r ie s  from 16.5 to  37.5 
f e e t .  The average th ic k n e s s  i s  about 20 f e e t .
Age and c o r r e l a t i o n . The B a r t l e s v i l l e  sand of the  
su b su rface  of Oklahoma and Kansas i s  th e  su b su rfac e  equ iv ­
a le n t  of th e  B lu e jack e t  (Clark and Cooper, 1927, p. 17).
The B lue jacke t i s  th e  base  of the  Boggy form ation  and i t  has 
been t ra c e d  ac ro ss  a la rg e  p a r t  of e a s te rn  Oklahoma, as 
shown on th e  "Geologic Map of Oklahoma" (1954). P ie rc e  and 
C o u r t ie r  (1937, p. 27) in troduced  the  name B lu e jack e t  in to  
K ansas.
Beds Between the  B luejacke t Sandstone 
and th e  Secor ? Coal
Beds between th e  B luejacke t sandstone  and the  Secor ? 
c o a l  a re  r e s t r i c t e d  to  th e  a rea  near the  town of P o r te r ,  T.
16 N . , R. 17 E . , vrtiere the  coal i s  found. Here th e  u n i t  
c o n s i s t s  of b lack  s h a le ,  s i l t s t o n e  and one th in  sandstone . 
Thickness o f the  u n i t  v a r ie s  between 10 and 22 f e e t .
Secor ? Coal
The co a l  t h a t  i s  s t r ip -m in e d  near  the  town of P o r te r  
i s  t e n t a t i v e l y  c o r r e l a t e d  w ith  the  Secor coa l  o f th e  McAlester 
Basin on the  b a s is  o f  i t s  p o s i t io n  in  the  s t r a t i g r a p h i e  s e c ­
t io n .  The most r e c e n t  Oklahoma coa l  r e p o r t  (Trumbull, 1957,
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F igu re  14. R ipple marks on to p  o f th e  B lue­
ja c k e t  sandstone . SE^ se c . 26, T. 18 N ., R. 
16 E.
F igu re  15. Secor ? c o a l. C enter o f sec, 
6 , T. 16 N ., R. 17 E.
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p. 350-351) s t a te s  th a t  th e  Secor co a l l i e s  a s h o r t  d is ta n c e  
above th e  B lue jacke t san d sto n e , as does th i s  c o a l. The co a l 
can no t be tra c e d  beyond th e  l im i ts  of th e  mined a re a . I t  
has a lso  been mined n ea r th e  town o f C la rk s v i l le ,  about th re e  
m iles sou th  o f th e  s t r i p - p i t s  n ear P o r te r . Dr. L. R. W ilson, 
o f  the  Oklahoma G eo log ical Survey, M aurice H iggins, a g radu­
a te  s tu d e n t working under Dr. W ilson, and o th e rs  a re  c u r­
r e n t ly  in v e s t ig a t in g  th e  c o a ls  of Wagoner County u sin g  spo res 
and p o llen  fo r  c o r r e la t io n  c r i t e r i a .
The Secor ? co a l in  th e  P o rte r  a re a  i s  between 1 .4
and 1.8 f e e t  th ic k  w ith  an u n d erc lay  about 1 .9  f e e t  th ic k .
Beds Between th e  Secor ? Coal 
and th e  B lu e jack e t Coal
The on ly  a re a  where s t r a t a  between th e  Secor ? coal
and the  B lue jacke t co a l a re  exposed i s  n ea r the  town o f
P o r te r .  The most conspicuous fe a tu re  o f th e  Secor ? co a l i s  
th e  abundance o f p la n t f o s s i l s  in  th e  sh a le  above the  c o a l. 
These p la n t f o s s i l s  a re  found in  a zone extending  about 12 
f e e t  above th e  c o a l. The f l o r a  can be d esc rib ed  as a 
"N e u ro p te ris" f lo r a .  An a r t i c l e  on th i s  f l o r a  has been p re ­
pared  by G. R. B iggs, J r .  and i s  on f i l e  in  Dr. L. R.
W ilso n 's  o f f ic e  a t  th e  Oklahoma G eolog ical Survey. I t  may 
be pub lished  l a t e r .
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The rem ainder o f t h i s  u n i t  c o n s is ts  of a rg i l la c e o u s  
s i l t s t o n e s  and sandy, s i l t y  s h a le . The e n t i r e  u n i t  i s  about 
35 f e e t  th ic k .
B lu e jac k e t Coal
The name B lu e jack e t co a l was in troduced  by S e a rig h t 
and o th e rs  (1953, p. 2748) and l a t e r  used by Branson (1954, 
p. 2748). I t  was d e fin ed  by S e a rig h t (1955, p. 30) as th e  
to p  bed o f  th e  B lu e jack e t form ation  and as ly in g  im m ediately  
below th e  S e v i l le  lim esto n e . This term inology i s  n o t used  
in  Oklahoma. The S e v i l le  lim estone  i s  e q u iv a le n t to  th e  
upperm ost In o la  lim estone  (Branson, 2, 1954, p. 6 ) . There 
a re  a t  l e a s t  th re e  In o la  lim estones in  Wagoner County and 
evidence in d ic a te s  a co a l i s  found below each of them. I t  
i s  h e re  proposed th a t  th e  term  B lu e jack e t co a l be a p p lie d  
to  the  co a l im m ediately  below th e  lowermost In o la  lim estone  
( In o la  r e s t r i c t e d )  and c o a ls  below th e  o th e r  In o la  lim e­
s to n es  rem ain unnamed. T his fo llow s th e  usage o f Branson 
(1954, 2 , p. 6 ) ,  and th e  c o a l below th e  In o la  ( r e s t r i c te d )  
i s  th e  most w idespread .
T hickness o f th e  c o a l v a r ie s  from 0 .5  to  0 .8  f e e t .
I t  has an u n d e rc lay  about 1 .5  f e e t  th ic k .
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Beds Between th e  B lue jacke t Coal 
and th e  In o la  Limestone
About 0 .5  f e e t  of f o s s i l l f e r o u s ,  c a lc a re o u s , carbon­
aceous, g ray  to  b la c k , i r o n - s ta in e d  sh a le  occurs between th e  
B lu e jac k e t co a l and th e  In o la  lim estone  ( r e s t r i c t e d ) .
In o la  Lim estone Member
H is to ry  of nom encla tu re . Lowman (1932, unnumbered 
page) named th e  In o la  lim estone  from exposures on In o la  
Mound, e a s t  o f In o la , Rogers County, Oklahoma. W ilson (1935, 
p . 504) r a is e d  th e  In o la  lim estone  to  member rank . Branson 
(1954, 1, p. 192) p laced  th e  type  se c tio n  o f th e  In o la  in  
th e  so u th  road  cu t on Oklahoma S ta te  Highway 20, on th e  west 
fa c e  o f th e  h i l l  j u s t  e a s t  of th e  Rogers County-Mayes County 
l i n e ,  n e a r  the  northw est co rn e r o f  s e c tio n  18, T. 20 N ., R.
18 E. He a lso  r e s t r i c t e d  th e  term  In o la  to  th e  low est lim e­
s to n e  o f th e  fo u r exposed a t  t h a t  ou tcro p . The In o la  lim e­
s to n e s  change in  c h a ra c te r  over th e  a re a  and i t  i s  u s u a l ly  
n o t p o s s ib le  to  t e l l  which In o la  lim estone  crops o u t. For 
t h i s  re a so n , th e  term In o la  i s  ap p lied  to  a l l  o f th e  lim e­
s to n e s  between th e  T a ft sandstones and the  B luejacke t 
san d sto n e .
D is t r ib u t io n . Sporadic occurrences o f th e  In o la  
lim esto n es  a re  known from th e  n o rth e rn  edge of Mayes County,
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Oklahoma, to  n o rth e rn  M cIntosh County, Oklahoma (Branson, 
1954, 1, p. 192), a  d is ta n c e  of about 65 m ile s . At l e a s t  
th re e  o f th e  lim estones a re  exposed in  s e c tio n  36, T. 17 N ., 
R. 16 E . , and in  s e c tio n  26, T. 18 N ., R. 17 E . , bu t a t  most 
exposures on ly  one lim estone  crops o u t, and i t s  exac t s t r a t i ­
g rap h ie  p o s it io n  can n o t be determ ined.
C harac te r and th ic k n e s s . Due to  th e  n a tu re  o f th e  
ou tcrops o f th e  In o la  lim estones in  th e  County, no a ttem p t 
i s  made to  d is t in g u is h  which of th e  lim estones crops o u t, 
u n le ss  more than one crops out in  th e  same g e n e ra l a re a . The 
lim estones g e n e ra lly  have th e  same c h a r a c te r i s t i c s .  The 
In o la  i s  mapped as a zone of In o la  lim estones r a th e r  than  
try in g  to  use  th e  lower bed as r e s t r i c t e d  by Branson (1954,
1, p. 192). In s e c tio n  12, T. 17 N ., R. 16 E . , th e re  a re  
10.5 f e e t  o f s t r a t a  between two of th e  In o la  lim esto n es , and 
in  s e c tio n  36, T. 17 N ., R. 16 E . , th e re  a re  3 .8  f e e t  of 
b lack  sh a le  between th e  top  and th e  m iddle lim estone bed and 
6 f e e t  o f b lack  sh a le  w ith  c la y - iro n s to n e  and S tigm aria  b e ­
tween th e  m iddle and th e  lower lim estone  beds. In s e c tio n  
26, T. 18 N ., R. 17 E . , 14 f e e t  o f s t r a t a  occurs between th e  
upper and th e  m iddle In o la  and 32 f e e t  between th e  m iddle 
and lower In o la  lim e sto n es . They a re  b lu e -g ra y , f in e -  to  
m ed iu m -c ry s ta llin e , bedded to  m assive, f o s s i l i f e r o u s
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lim e s to n es . In d iv id u a l lim estone  beds v ary  between 0 .4  and 
1 .8  f e e t  in  th ic k n e s s . In s e c tio n s  2, 10, 11, 24 and 25, T. 
18 N ., R. 16 E . , a nodu lar c h e r t  zone i s  found in  th e  In o la  
lim esto n e  zone. The c h e r t  i s  p robably  secondary.
P a leo n to lo g y . The In o la  lim estones a re  n o t f o s s i l ­
i fe ro u s  th roughou t. F o s s i l s ,  o r  the  lack  of f o s s i l s  can no t 
be used  to  d is t in g u is h  between th e  v a rio u s  In o la  lim esto n es . 
F o s s i l s  a re  poorly  p reserved  and u s u a l ly  do n o t w eather out 
of th e  lim esto n e .
TABLE V
FAUNA FROM THE INOLA LIMESTONE
Anthozoa
"Lophophyllidium " sp .





"M arg in ife ra"  sp .
Mesolobus sp .
N e o sp ir ife r  sp .
C rino idea
C rino id  stems
G astropoda
C o r re la t io n s . In o la  lim estones a re  recogn ized  in  
th e  su b su rfac e  o f n o r th e a s te rn  Oklahoma and th ey  a re  p robably
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c o r r e la t iv e  (Branson, 1954, 2, p. 8 ) . The In o la  i s  c o r r e ­
la te d  w ith  th e  S e v i l le  lim estone  o f M issouri and I l l i n o i s  
(S e a r ig h t , 1953, p. 40 ). Branson (1954, 2, p. 6) r e s t r i c t s  
th e  S e v i l le  c o r r e la t io n  to  th e  upper In o la  lim estone .
Beds Between the  In o la  Limestone 
and th e  T a ft Sandstone
S i l t s to n e s  and b lack  sh a le s  w ith  c la y - iro n s to n e  com­
p r i s e  th e  u n i t  between th e  In o la  lim estone  and th e  T a ft 
san d sto n e . At one lo c a l i t y  th e  th ic k n e ss  i s  55 f e e t .  At 
o th e r  l o c a l i t i e s  th e  th ic k n e ss  can no t be determ ined 
a c c u ra te ly .
T a ft Sandstone Member 
H is to ry  of nom encla tu re . Wilson (1935, p. 510-511) 
named th e  T a ft sandstone from exposures n e a r  the  town of 
T a f t ,  Muskogee County, Oklahoma. He s ta te d  th a t  i t  was in  
th e  lower p a r t  o f th e  Boggy fo rm ation  80 to  150 f e e t  above 
th e  In o la  lim esto n e . The T a ft sandstone  n o rth  of th e  
Arkansas R iver i s  h e re  d e fin e d  as any sandstone  between the  
In o la  lim estone  below and th e  Tiawah lim estone  above. S ince 
th e s e  sandstones a re  l e n t i c u la r  and d isc o n tin u o u s , and th e  
upper sandstone  may be in  th e  Senora fo rm atio n , they  have no 
tim e - s t r a t ig r a p h ie  s ig n if ic a n c e .
80
F ig u re  16. S ilic e o u s  nodules in  b lack  Boggy 
sh a le  a few f e e t  above the  B luejacke t sand­
s to n e . NW% se c . 3, T. 17 N ., R. 16 E.
I - ü I K •
F ig u re  17. Nodular c h e r t  zone in  the  Boggy 
fo rm ation . This zone i s  in  about the  same 
p o s it io n  as one o f th e  In o la  lim estones .
NE c o r . se c . 10, T. 18 N ., R. 16 E.
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D is t r ib u t io n . The T a ft sandstone  i s  p re se n t through 
much of th e  w estern  p a r t  o f Wagoner County. I t  occurs w est 
of th e  Arkansas R iver in  T. 16 N ., R. 15 E. North of th e  
Arkansas R iver th e  lower T a ft sandstones a re  invo lved  in  th e  
f a u l t in g  in  th e  a re a . In T. 17 N ., th e  T a ft forms th e  cap 
rock fo r  th e  h i l l s  and r id g e s  e a s t  o f th e  town o f Coweta.
In most of T. 18 N ., and T. 19 N ., th e  T a ft sandstones form 
benches in  th e  e a s t- f a c in g  c u e s ta s  formed by th e  Chelsea 
sandstone . A few is o la te d  T a ft o u t l i e r s  cap some o f th e  
h i l l s  a s so c ia te d  w ith  f a u l t in g ;  th e  more conspicuous of 
th ese  a re  in  s e c tio n  9, T. 17 N ., R. 16 E ., and in  se c tio n  
26, T. 18 N ., R. 17 E.
C harac te r and th ic k n e s s . The sandstones a re  i r r e g u ­
l a r l y  bedded, a t  many p laces  having s i l t s t o n e s  and sh a le  
in te rb ed d ed  w ith  th e  sandstone . They a re  ta n , f in e -g ra in e d , 
m icaceous sandstone .
Thickness o f th e  in d iv id u a l  beds o f th e  T a ft sand­
sto n es v a r ie s  between 6 .5  and 33 f e e t .  In th e  a rea  e a s t  o f 
Coweta, where th re e  T a ft sandstones occu r, about 30 f e e t  o f 
micaceous s i l t s t o n e  and unexposed s t r a t a  s e p a ra te  th e  sand­
s to n e s . The m iddle sandstone o f th e se  th re e  i s  about 12 
f e e t  th ic k  and th e  o th e r  two a re  about s ix  to  e ig h t f e e t  
t h ic k .
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C o r re la t io n . The Red Fork sand o f th e  su b su rface  i s  
th e  approxim ate e q u iv a le n t of th e  T a ft sandstone  (Branson, 
1954, 2, p. 8 ) . The Red Fork i s  a lso  a l e n t i c u l a r  sandstone .
W e ir-P ittsb u rg  ? Coal
No exposures o f th e  W e ir-P ittsb u rg  ? co a l were found, 
on ly  an abandoned s t r i p  p i t .  This lo c a tio n  i s  above the  
low est T a ft sandstone  and about 90 f e e t  below th e  base of 
th e  T a ft sandstone  th a t  caps th e  h i l l .  The s t r i p  p i t  i s  
lo c a te d  on th e  n o r th  s id e  of a mound in  se c tio n  9 , T. 17 N ., 
R. 16 E.
Senora Form ation
H is to ry  of nom encla tu re . The Senora form ation  was 
named by T aff (1901, p. 4 ) . T aff gave no type lo c a l i t y  fo r  
th e  Senora. Gould (1925, p. 44) l i s t s  th e  o ld  p o st o f f ic e  
o f Senora, Okmulgee County, Oklahoma, as th e  type lo c a l i ty .
As o r ig in a l ly  d e fin ed  th e  Senora inc luded  a s e r ie s  of sand­
s to n e  and sh a le  between th e  S tu a r t  sh a le  below, and the  
C alvin sandstone  above. The Senora fo rm ation  of t h i s  re p o r t  
in c lu d es  a l l  o f  the  s t r a t a  between th e  to p  o f th e  Boggy f o r ­
m ation and th e  base  o f th e  F o rt S c o tt fo rm ation . The base 
o f th e  Senora has been p re v io u s ly  d iscu ssed .
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F igure  18. In o la  lim estone  
( r e s t r i c t e d ) .  Near th e  NW 
co r. sec . 5, T. 18 N ., R.
16 E.
F ig u re  19. A mound capped by T aft sand ­
s to n e . W e ir-P ittsb u rg  ? coal i s  on th e  
n o r th  s id e  o f th is  mound. Sec. 9, T, 17 
N.V R. 16 E.
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D is t r ib u t io n . Outcrops o f th e  Senora fo rm ation  a re  
known in  a n o r th -so u th  zone through most of R. 15 E. In T.
17 N ., and T. 18 N ., th e  top  of th e  Senora l i e s  to  th e  w est 
in  T ulsa County. The lower sandstone member o f th e  Senora 
forms an escarpm ent, th e  base o f which a t  p laces in d ic a te s  
th e  approxim ate lower l im i t  o f th e  fo rm ation . This e sc a rp ­
ment i s  n o t everywhere r e l i a b l e ,  bu t i t  h e lp s  in  lo c a tin g  
th e  base .
C h arac te r and th ic k n e s s . P a r ts  o f seven cyclothem s 
a re  found in  th e  Senora of Wagoner County, in d ic a t in g  i t s  
c y c lic  n a tu re . Thickness of th e  Senora v a r ie s  from about 
245 f e e t  to  about 470 f e e t .
S t r a t ig ra p h ie  r e l a t i o n s . An unconform ity  s e p a ra te s  
th e  Senora fo rm ation  from th e  u n d erly in g  Boggy. The B lack­
ja c k  Creek lim estone  member of th e  F o rt S c o tt form ation  
o v e r l ie s  th e  Senora conform ably.
Age and c o r r e la t io n . The Senora i s  th e  on ly  form a­
tio n  of th e  Cabaniss group in  n o r th e a s te rn  Oklahoma. The 
Senora i s  Desmoinesian in  age. The Senora in  Wagoner County 
i s  approx im ate ly  th e  same age as th e  Senora in  the  M cAlester 
B asin . I t  i s  c o r r e la te d  w ith  th e  lower p a r t  o f  th e  A llegheny 
s e r ie s  o f e a s te rn  U nited S ta te s  (Branson, 1956, p. 8 5 ), and 
w ith  th e  upper p a r t  of th e  Tradew ater group o f th e  I l l i n o i s
84
D is t r ib u t io n . Outcrops of th e  Senora fo rm ation  a re  
known in  a n o r th -so u th  zone through most of R. 15 E. In T.
17 N ., and T. 18 N ., th e  top  of th e  Senora l i e s  to  th e  w est 
in  T ulsa  County. The lower sandstone member o f th e  Senora 
forms an escarpm ent, the  base o f which a t  p laces  in d ic a te s  
th e  approxim ate lower l im i t  o f th e  fo rm ation . This e sc a rp ­
ment i s  n o t everywhere r e l i a b l e ,  bu t i t  h e lp s  in  lo c a tin g  
th e  base .
C h arac te r and th ic k n e s s . P a r ts  o f seven cyclothem s 
a re  found in  th e  Senora o f Wagoner County, in d ic a t in g  i t s  
c y c l ic  n a tu re . T hickness of the  Senora v a r ie s  from about 
245 f e e t  to  about 470 f e e t .
S tr a t ig r a p h ie  r e l a t i o n s . An unconform ity  se p a ra te s  
th e  Senora fo rm ation  from th e  u n d erly in g  Boggy. The B lack­
ja c k  Creek lim estone  member of th e  F o r t S c o tt  fo rm ation  
o v e r l ie s  th e  Senora conform ably.
Age and c o r r e l a t io n . The Senora i s  th e  on ly  form a­
tio n  of th e  C abaniss group in  n o r th e a s te rn  Oklahoma. The 
Senora i s  Desmoinesian in  age. The Senora in  Wagoner County 
i s  approx im ate ly  the  same age as th e  Senora in  th e  M cAlester 
B asin . I t  i s  c o r r e la te d  w ith  th e  lower p a r t  o f th e  A llegheny 
s e r ie s  o f e a s te rn  U nited S ta te s  (Branson, 1956, p. 85 ), and 
w ith  th e  upper p a r t  o f th e  Tradew ater group o f th e  I l l i n o i s
85
Basin (Wanless and S ie v e r, 1956, C o rre la tio n  C h a rt) . Members 
o f th e  Senora fo rm ation  have been tra c e d  northw ard in to  
so u th e a s te rn  Kansas and southw estern  M isso u ri.
S u b d iv is io n s . Four lim e sto n e , and fo u r sandstone 
and sh a le  members a re  recogn ized  in  th e  Senora o f Wagoner 
County. The lim estones a re  : th e  Tiawah, n ear th e  base o f
th e  Senora; th e  McNabb, under th e  Croweburg co a l and n ear th e  
m iddle o f th e  Senora; th e  V e rd ig r is , above th e  Croweburg coal; 
and th e  Breezy H i l l ,  n ear th e  top  of th e  Senora. The sand­
s to n e  and sh a le  members a re  : th e  C helsea , above th e  Tiawah;
th e  Lagonda, above th e  V e rd ig r is ;  th e  K innison, below th e  
B reezy H i l l ;  and th e  E xce llo  above th e  Breezy H i l l .  Three 
i d e n t i f i a b le  c o a ls  a re  found in  th e  a re a ,  and two o f ques­
t io n a b le  i d e n t i ty .  These a re :  th e  Tebo c o a l , below the
Tiawah lim e sto n e ; th e  Croweburg c o a l;  th e  Iron  P ost c o a l, 
below th e  K innison s h a le ;  and two c o a ls  between th e  Chelsea 
sandstone  and th e  Croweburg c o a l.
Tebo Coal
The Tebo co a l i s  th e  low est named u n i t  o f th e  Senora. 
I t  i s  found in  th e  e a s t  s id e  o f s e c t io n  2, T. 16 N ., R. 15 
E . , and n e a r  th e  c e n te r  o f th e  sou thw est q u a r te r  o f se c tio n  
31, T. 18 N ., R. 16 E. I t s  development i s  no t continuous
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throughout th e  County. Thickness o f th e  Tebo i s  0 .3  f e e t  a t  
one o f th e  above lo c a tio n s  and 0 .5  f e e t  a t  th e  o th e r . The 
u n d e rc lay  a t  each ou tcrop  i s  about 0 .5  f e e t  th ic k .
Beds Between th e  Tebo Coal and th e  
Tiawah Limestone Member
The beds between th e  Tebo co a l and th e  Tiawah lim e­
s to n e  a re  exposed a t  th e  above-m entioned Tebo co a l ou tcro p s . 
At th e  exposure in  s e c tio n  2, th e  u n i t  i s  about 15 fe e t  
th ic k  and a t  th e  o th e r  exposure i t  i s  about 3 f e e t .  Black 
f i s s i l e  sh a le  w ith  phosphate nodules i s  exposed in  the  
i n t e r v a l .
Tiawah Limestone Member
H is to ry  of nom encla tu re . Lowman (1932, unnumbered 
page) named th e  Tiawah from exposures n e a r  the  town of Tiawah, 
Rogers County, Oklahoma. The Tiawah i s  below th e  Chelsea 
sandstone  and above the  Tebo c o a l.
D is t r ib u t io n . Outcrops o f th e  Tiawah a re  found in  
th e  w estern  p a r t  of th e  County below th e  C helsea sandstone 
r id g e s .  An exposure of th e  Tiawah n ear th e  c e n te r  of th e  
sou th  s id e  o f se c tio n  2, T. 16 N ., R. 15 E . , i s  th e  so u th e rn ­
most Tiawah ou tcrop  th a t  has been re p o r te d . Through most of 
T. 18 N ., th e  Tiawah has a p p a re n tly  been removed by
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channeling  of th e  o v e rly in g  C helsea sandstone . Good ex­
posures o f the  Tiawah a re  in  the  c e n te r  of th e  sou th  s id e  
and n ear the  n o r th e a s t  co rner of se c tio n  2, T, 16 N ., R. 15 
E . ; in  a creek  bed near th e  c e n te r  of th e  southw est q u a r te r  
o f se c tio n  31, T. 18 N ., R. 16 E . ; near th e  c e n te r  of the  
sou th  s id e  of se c tio n  1, T. 18 N ., R. 15 E . ; on a n o r th -  
sou th  se c tio n  road  n ear th e  so u th e a s t co rner of se c tio n  25,
T, 19 N ., R. 15 E . ; n ea r th e  southw est co rner o f se c tio n  24, 
T, 19 N ., R. 15 E . ; and n ear th e  c e n te r  of th e  sou th  s id e  of 
se c tio n  7, T. 19 N ., R. 16 E.
C harac te r and th ic k n e s s . The lim estone changes in  
c h a ra c te r  from n o rth  to  so u th . In th e  n o rth  i t  i s  a b lu e -  
g ray , f in e ly  c r y s t a l l i n e ,  m assive, f o s s i l i f e r o u s  lim esto n e , 
w ith  fu s u l in id s  and brachiopods being  the  predom inant 
f o s s i l s .  In th e  sou thern  p a r t  of th e  County i t  i s  a dark 
g ray , th in  bedded, fe rru g in o u s , s i l t y ,  f o s s i l i f e r o u s  lim e­
s to n e , w ith  M yalina as th e  only  f o s s i l .  The change in  c h a r ­
a c te r  i s  n o tic e a b le  between th e  two exposures in  T. 18 N.
The zone of t r a n s i t io n  has been removed by the  Chelsea 
channeling .
The Tiawah th in s  southward to  e x tin c t io n . A maximum 
th ic k n ess  of 5 .5  f e e t  i s  found in  se c tio n  7, T. 19 N ., R. 16 
E . , and a minimum of 0 .3  f e e t  a t  th e  sou th  s id e  of se c tio n  2,
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T. 16 N ., R. 15 E.
S tr a t ig ra p h ie  r e l a t i o n s . The C helsea sandstones 
have ch an n e lled  down in to  th e  Tiawah lim esto n e , removing i t  
a t  s e v e ra l p la c e s .
P a leo n to lo g y . The Tiawah lim estone c o n ta in s  M yalina 
in  th e  so u th ern  p a r t  o f th e  County and Composita and 
fu s u l in id s  in  th e  n o rth e rn  p a r t  of th e  County. In th e  
n o rth e rn  p a r t  th e re  a re  few m ac ro fo ss ils  in  th e  Tiawah.
Age and c o r r e l a t io n . The Tiawah i s  in  th e  lower 
p a r t  o f th e  Senora fo rm ation . I t  i s  known as th e  "Pink" 
lim e in  th e  su b su rface  of n o r th e a s te rn  Oklahoma and so u th ­
e a s te rn  Kansas (Lowman, 1932, unnumbered page). Branson and 
A lexander (1954, p. 49-50) have c o r r e la te d  th e  Tiawah w ith  
th e  Seaborne lim estone  of th e  I l l i n o i s  Basin.
Beds Between th e  Tiawah Limestone Member 
and the C helsea Sandstone Member
Black sh a le  occurs between th e  Tiawah lim estone  and 
th e  C helsea san d sto n e . Where the  C helsea sandstone  has 
channe lled  through th e  Tiawah lim estone  th i s  u n i t  i s  a b se n t. 
The average th ic k n ess  o f th e  u n i t  i s  about fo u r f e e t .
C helsea Sandstone Member
H is to ry  o f nom encla tu re . Ohem (1914, p . 29) named
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th e  C helsea sandstone  fo r  exposures n e a r th e  town of C helsea , 
Rogers County, Oklahoma. Branson (1954, 1, p. 193) r a i s e d  
th e  C helsea sandstone to  member rank . The base  of th e  Chel­
se a  i s  th e  f i r s t  sandstone above th e  Tiawah lim esto n e , o r in  
th e  absence o f th e  Tiawah, th e  f i r s t  sandstone  above th e  
b ase  of th e  Senora. The top  of th e  Chelsea i s  d i f f i c u l t  to  
de te rm ine . I t  i s  the  h ig h e s t sandstone in  th e  s e r ie s  of 
sandstones and sh a le s  th a t  make up th e  C helsea.
D is t r ib u t io n . The C helsea forms a prom inent e sc a rp ­
ment ac ro ss  th e  w estern  p a r t  of Wagoner County. The base  of 
th e  C helsea i s  n ear th e  base of th e  escarpm ent a t  p lac es  
because of sh a le  development in  th e  member.
C harac te r and th ic k n e s s . The C helsea c o n s is ts  of 
ta n ,  f in e -g ra in e d , cross-bedded  to  m assive, m icaceous sand­
s to n e ; b lack  to  g ray , s i l t y  s h a le ;  and sandy s i l t s t o n e .  At 
th e  sou th  s id e  of se c tio n  1, T. 18 N ., R. 15 E .,  th e  base  of 
th e  C helsea i s  a f o s s i l i f e r o u s ,  sandy lim esto n e . A c a lc a r e ­
ous c la y - iro n s to n e  i s  above t h i s .  T hickness of th e  member 
v a r ie s  from about 100 f e e t  to  about 180 f e e t .
C o r re la t io n . The Skinner sand o f th e  su b su rface  of 
n o r th e a s te rn  Oklahoma i s  th e  approxim ate e q u iv a le n t o f th e  
C helsea a t  th e  su rfa c e  (Branson, 1954, 2, p. 8 ) .
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Beds Between th e  C helsea Sandstone Member 
and th e  Croweburg Coal
Rocks between the  C helsea sandstone and th e  Crowe­
burg co a l a re  c y c lic  in  n a tu re . Coal crops out in  se c tio n  
2, T. 19 N ., R. 15 E . , and in  se c tio n  6, T. 16 N ., R. 15 E . , 
between th e  C helsea and the  Croweburg. The r e s t  of th e  u n i t  
c o n s is ts  o f g ray  to  b lack  s h a le ,  s i l t s t o n e ,  f in e -g ra in e d , 
s i l t y  sandstone  and th in ,  l e n t i c u la r  lim esto n es . Thickness 
i s  between 80 and 114 f e e t .
The co a l exposed in  t h i s  u n i t  i s  n o t c o r r e la te d  w ith  
any of th e  named co a ls  to  th e  n o r th  because th e re  i s  no 
b a s is  f o r  c o r r e la t io n .  The co a l in  s e c tio n  2 i s  about 0 .5  
f e e t  th ic k ,  w ith  a poorly  developed u n d e rc lay . I t  i s  
lo c a te d  e a s t  o f the  road  in  th e  w est bank of a creek  th a t  
c ro sse s  under th e  ro ad , near th e  c e n te r  o f th e  w est s id e  of 
s e c tio n  2, T. 19 N ., R. 15 E. Another exposure o f co a l i s  
in  th e  e a s t  bank of th e  ro ad , in  f ro n t  of a house alm ost on 
th e  h a l f  s e c t io n  l in e  o f th e  same s e c t io n . Coal about 1.1  
f e e t  th ic k  crops ou t west of U. S. Highway 64 in  th e  n o r th ­
e a s t  q u a r te r  o f se c tio n  6, T. 16 N ., R. 15 E.
McNabb Limestone Member
H is to ry  o f nom encla tu re . The name McNabb lim estone  
was f i r s t  used  in  p r in t  in  1951 by G a tch e ll and F i t t s  (1951,
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p, 23). They a p p lied  th e  name to  th e  underlim e of the  
Croweburg c o a l. The name nex t appears in  p r in t  in  1954 
(Branson, 1954, 2, p. 3 and 5 ). The McNabb lim estone is  
h e re  defined  as th e  underlim e below th e  Croweburg c o a l.
D is t r ib u t io n . One exposure of the  McNabb lim estone  
i s  known in Wagoner County. I t  crops ou t about 8 f e e t  
below th e  Croweburg co a l on th e  sou th  s id e  of a creek th a t  
d ra in s  th e  s t r i p  p i t s ,  w est of th e  ro ad , near th e  northw est 
co rn e r of th e  so u th e a s t q u a r te r  o f th e  n o r th e a s t q u a rte r  of 
s e c tio n  20, T, 19 N ., R. 15 E. Lim estones below the  Crowe­
burg coal in  se c tio n  6, T. 16 N ., R. 15 E . , a re  not 
u n d e rlim es .
C harac te r and th ic k n e s s . The McNabb i s  gray-brown, 
m ed iu m -c ry sta llin e , f o s s i l i f e r o u s  lim estone  about 1 .2  f e e t  
th ic k .
Beds Between the  Croweburg Coal and 
th e  McNabb Limestone Member
Black f i s s i l e  sh a le  i s  exposed between th e  Croweburg 
c o a l and th e  McNabb lim estone  a t  th e  ou tcrop  o f the  McNabb 
lim estone  l i s t e d  above. The lower p a r t  i s  covered. The 
in te r v a l  i s  8 f e e t .
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Croweburg Coal
P ie rc e  and C o u rtie r  (1937, p. 74) e s ta b l is h e d  the  
name Croweburg in  th e  l i t e r a t u r e .  P r io r  to  th a t  tim e th e  
Croweburg had been known by a v a r ie ty  of lo c a l  names. Oakes 
(1944, p. 12) c o r r e la te d  th e  Broken Arrow co a l o f Wagoner 
County w ith  th e  Croweburg co a l o f Kansas, and Branson (1954, 
2 , p . 2) adopted th e  name Croweburg fo r  th e  Broken Arrow.
The Croweburg has been s tr ip -m in e d  c o n tin u o u sly  from 
a p o in t on th e  Tulsa-W agoner County l in e  to  th e  Wagoner- 
Rogers County l in e  to  th e  n o r th . South of th e  Arkansas 
R iv er th e re  a re  fo u r s t r i p  p i t s  in  th e  Croweburg. None of 
th e se  s t r i p  p i t s  has been a c t iv e  du ring  th e  p a s t  y ear.
Exposed Croweburg co a l v a r ie s  in  th ic k n e ss  from 1.4  
to  1 .8  f e e t .  The u n d erc lay  i s  about 1 .5  f e e t  th ic k . The 
Croweburg i s  exposed in  the  road  above th e  McNabb lim estone  
o u tc ro p  m entioned above and n o rth  o f the  northernm ost s t r i p  
p i t ,  n ea r th e  base o f Concharty M ountain, in  s e c t io n  6 , T.
16 N ., R. 15 E.
Beds from th e  Croweburg Coal to  th e  
V e rd ig r is  Lim estone Member
Black f i s s i l e  sh a le  w ith  phosphate nodules occurs 
between th e  Croweburg co a l and th e  V e rd ig ris  lim esto n e . The
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u n i t  th in s  from about 34 f e e t  in  an abandoned s t r i p  p i t  
n o r th  o f S ta te  Highway 33, a t  th e  sou th  s id e  of se c tio n  33,
T. 20 N ., R. 15 E . , to  about 15 f e e t  in  s e c tio n  19, T. 18 N ., 
R. 15 E . , where th e  l in e  o f ou tcrop  leaves th e  County.
South of th e  Arkansas R iver th e  V e rd ig ris  lim estone  i s  about 
4 f e e t  above th e  co a l and forms th e  cap rock .
V e rd ig ris  Limestone Member 
H is to ry  o f nom encla tu re . The name V e rd ig ris  lim e­
s to n e  f i r s t  appeared in  p r in t  in  1928 on a map inc luded  in  a 
r e p o r t  by Woodruff and Cooper (1928, map, in  p o ck e t) . This 
map was taken  from maps prepared  by D. W. Ohern and C. D. 
Sm ith, I t  i s  p robab le  th a t  Smith o r ig in a te d  th e  name in  h is  
work on th e  Claremore Q uadrangle, a lthough  h is  work was never 
com pleted and i s  n o t a v a i la b le .  Woodruff and Cooper used 
th e  name on the  map, b u t n o t in  th e  te x t  o f th e  r e p o r t .  A 
lim esto n e  d escrib ed  by Cooper (1927, p. 161) as being 35 to  
50 f e e t  below th e  F o r t  S c o tt lim estone  in  n o r th e a s te rn  Okla­
homa i s  p robab ly  th e  V e rd ig r is , bu t he d id  n o t use the  name.
A type  se c tio n  has been e s ta b l is h e d  by Branson (1954, 3, p. 
53) a t  a form er b rid g e  s i t e  of o ld  U. S. Highway 66, near 
th e  c e n te r  o f th e  e a s t  s id e  of th e  so u th e a s t q u a rte r  of 
s e c t io n  17, T. 20 N ., R. 15 E. At t h i s  l o c a l i t y  the
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F ig u re  20. Croweburg c o a l. North o f the  
northernm ost abandoned s t r i p - p i t .  SE% sec, 
6 , T. 16 N ., R. 15 E.
F ig u re  21. V e rd ig ris  lim estone  exposed 
below Lagonda sh a le  in  an abandoned s t r i p -  
p i t .  C enter s t r i p - p i t .  SE^ se c . 6, T. 16 
N .. R. 15 E.
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V erd ig ris  lim estone  i s  on th e  sou th  bank o f th e  V erd ig ris  
R iv e r, from which i t  re c e iv e d  i t s  name. Tillm an (1952, p. 
14) has a measured se c tio n  a t  th is  lo c a l i ty .
D is t r ib u t io n . The V e rd ig ris  lim estone crops out 
along the w est edge o f th e  Croweburg co a l s t r i p  p i t s .  South 
o f the  Arkansas R iver th e  V e rd ig ris  i s  p re sen t in  the  aban­
doned Croweburg s t r i p  p i t s  on the  e a s t  s id e  of Concharty 
Mountain.
C haracter and th ic k n e s s . South of the  r iv e r  i t  i s  a 
s i l t y ,  f o s s i l i f e r o u s ,  fe rru g in o u s  lim estone . North o f the  
Arkansas i t  i s  a b lu e -g ra y , f i n e ly - c r y s ta l l i n e ,  f o s s i l i f e r ­
ous, bedded lim estone w ith  sh a le  p a r t in g s . At th e  n o rth e rn  
bo rder of Wagoner County th e  V e rd ig ris  i s  7 f e e t  th ic k .
South of the  Arkansas R iver in  Wagoner County i t  i s  about 
2 .2  f e e t  th ic k .
P a leon to logy . F o s s i ls  a re  abundant in  th e  V e rd ig ris  










D erbyia ? sp .
Ho s ta d ia  sp .
"M arg in ife ra"  sp .
Mesolobus sp .
Bryozoa
" F a n e s tre l l in a "  sp .
C rino idaa
C rlno id  stem s, arms and p la te s
G astropoda
Pelecypoda
"M yalina" sp .
C o r re la tio n . The Ardmore lim estone  o f M issouri and 
Kansas has in  p a r t  been tra c e d  in to  th e  V e rd ig r is  lim estone  
bu t th e  name V e rd ig ris  i s  r e ta in e d  (Branson, 1954, 2, p. 2 ) .
Lagonda Member 
H is to ry  o f nom encla tu re . The Lagonda was named by 
Gordon (1893, p. 19) from exposures in  an o ld  q u a rry  n ea r 
th e  Lagonda Post O ff ic e , C hariton  County, M isso u ri. He 
d e sc r ib e d  th e  Lagonda as c o n s t i tu t in g  th e  upperm ost d iv is io n
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F ig u re  22. V e rd ig ris  lim estone  exposed in  
a w a te r - f i l l e d  s t r i p - p i t .  South s id e  SW% 
se c . 16, T. 19 N ., R. 15 E.
F igu re  23. V e rd ig ris  lim estone  exposed in 
an abandoned s t r i p - p i t .  Southernm ost s t r ip -  
p i t .  SE^ se c . 6 , T. 16 N ., R. 15 E.
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o f th e  lower co a l measures and o v e rly in g  th e  B evier c o a l. 
S e a rig h t (1955, p. 37) s t a te s  th a t  th e  Lagonda l i e s  between 
th e  B evier and MuIky fo rm atio n s , term s n o t used  in  Oklahoma. 
Ware (1954, p. 22-25) r e s t r i c t e d  th e  Lagonda to  th e  e r r a t i c ,  
l e n t i c u l a r  sandstone  beds th a t  a re  found in  th e  member. The 
Lagonda as used  in  th i s  r e p o r t  in c lu d es  a l l  s t r a t a  between 
th e  base  o f th e  Iron  Post c o a l and the  top  of th e  V e rd ig ris  
lim esto n e .
D is t r ib u t io n . The Lagonda member crops out in  a 
n o r th -so u th  zone along th e  w estern  p a r t  of R. 15 E . , to  th e  
p o in t where i t  leaves th e  County on the  w est. The Lagonda 
forms a narrow  b e l t  n ear th e  base of Concharty Mountain sou th  
o f th e  Arkansas R iver.
C h arac te r and th ic k n e s s . N orth of th e  Arkansas th e  
Lagonda c o n s is ts  of sandstone  and sh a le . The sandstone  i s  
f in e -g ra in e d , ta n , th in -bedded  to  m assive and m icaceous.
The sh a le s  a re  gray  to  tan  and s i l t y .  The sandstone i s  
l e n t i c u l a r  and may occur a t  any v e r t i c a l  p o s it io n  in  the  
member. South o f the  r i v e r  i t  i s  a gray to  ta n , s i l t y  sh a le .
The Lagonda i s  about 106 f e e t  th ic k  sou th  o f the  
r i v e r  and between 78 and 150 f e e t  th ic k  n o r th  o f th e  r i v e r .
C o r re la t io n . The S q u ir re l  sand o f th e  su b su rface  of 
n o r th e a s te rn  Oklahoma and so u th e a s te rn  Kansas i s  th e
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approxim ate e q u iv a le n t o f th e  sandstones in  th e  Lagonda 
member.
Iro n  Post Coal 
O verlying th e  Lagonda member i s  th e  Iron  Post c o a l. 
Three exposures o f th e  Iron  Post a re  p re se n t in  Wagoner 
County, The b e s t exposure i s  in  th e  sou th  bank o f a road 
c u t on a road  under c o n s tru c tio n  on the n o rth  s id e  o f th e  
no rthw est q u a rte r  o f s e c tio n  6, T. 19 N ,, R, 15 E, This
road  w i l l  re p la c e  th e  p re sen t S ta te  Highway 33 when i t  i s
com pleted. The second exposure i s  on th e  n o rth  bank o f the  
road  cu t on S ta te  Highway 33, w est o f Spunky Creek, in  the
northw est q u a rte r  o f s e c tio n  6, T, 19 N ,, R, 15 E. Another
exposure i s  lo c a te d  in  th e  w est bank of a t r ib u t a r y  to  
Spunky Creek n ear th e  southw est co rner o f s e c tio n  8, T. 19 
N ,, R. 15 E, The Iron  Post co a l i s  1 .1  f e e t  th ic k  a t  th e  
northernm ost exposure and 0 .5  f e e t  th ic k  a t  th e  southernm ost 
exposure. The u n d e rc lay  i s  about 1 ,2  f e e t  th ic k .
Howe (1951, p. 2092) named th e  Iron  P ost co a l from 
exposures n ear th e  o ld  se ttle m e n t o f Iron  P o s t, in  th e  so u th ­
e a s t  q u a rte r  o f s e c tio n  36, T. 28 N ., R, 19 E , , C raig  County, 
Oklahoma,
100
K lnnison Shale Member
H is to ry  of nom encla tu re . The rocks between th e  Iron  
P ost c o a l and th e  Breezy H i l l  lim estone  were named the  
K innison by Howe (1951, p. 2092-2093). No changes have been 
made in  th e  usage o f the  term K innison.
D is t r ib u t io n . Outcrops o f th e  K innison sh a le  a re  
p re se n t below th e  base  of th e  Breezy H i l l  lim estone  in  s e c ­
t io n s  6 , 7, 8, 18, 19 and 30, T. 19 N ., R. 15 E. Good ex­
posures a re  found a t  th e  Iron  Post co a l l o c a l i t i e s  m entioned 
above.
C h arac te r and th ic k n e s s . The K innison i s  a b lack  
f i s s i l e  s h a le  between one and two f e e t  th ic k .
Breezy H i l l  Limestone Member
H is to ry  o f nom encla tu re . The Breezy H i l l  lim estone  
was named by P ie rce  and C o u rtie r  (1937, p. 33) from exposures 
on Breezy H i l l ,  n ea r M ulberry, Crawford County, Kansas. In 
so u th e a s te rn  Kansas P ie rce  and C o u rtie r  d e sc rib e d  th e  Breezy 
H i l l  as be ing  4 to  8 f e e t  below th e  top  o f th e  Cherokee 
s h a le ,  th e  top  being  the  base of th e  F o r t  S c o tt lim estone .
In Wagoner County th e  Breezy H i l l  i s  between 3 and 6 f e e t  
below th e  F o rt S c o tt lim estone .
D is t r ib u t io n .  Outcrops o f th e  Breezy H i l l  in  Wagoner
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F ig u re  24. Iron  Post c o a l. 
South s id e  o f a road under 
c o n s tru c tio n . North s id e  
NŴ  se c . 6 , T. 19 N ., R.
15 E.
F ig u re  25. C ontact between th e  Breezy H il l  
lim esto n e  and th e  E xce llo  s h a le . In the  
n o r th  ro ad  cu t on S ta te  Highway 33. NŴ  
se c . 6 , T. 19 N ., R. 15 E.
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County a re  l im ite d  to  th e  w esternm ost t i e r  o f s e c tio n s  in  R. 
15 E. One o u t l i e r  extends in to  s e c tio n s  8 and 17, T. 19 N ., 
R. 15 E. South of the  Arkansas R iver th e  Breezy H i l l  i s  ex­
posed n e a r th e  base  of th e  sandstones on Concharty M ountain.
C h arac te r and th ic k n e s s . South of th e  Arkansas 
R iver th e  Breezy H i l l  i s  a dark brown, fe r ru g in o u s , s i l t y ,  
f o s s i l i f e r o u s  lim estone about 2 .5  f e e t  th ic k . North of th e  
r i v e r  i t  i s  a b lu e -g ra y , f i n e - c r y s t a l l i n e ,  bedded to  m assive, 
f o s s i l i f e r o u s  lim estone between 3 and 7 f e e t  th ic k .
P a leo n to lo g y . The Breezy H i l l  lim estone  i s  f o s s i l ­
i f e ro u s ,  b u t th e  f o s s i l s  norm ally  do n o t w eather ou t o f th e  
lim esto n e .
TABLE V II
FAUNA FROM THE BREEZY HILL LIMESTONE
Anthozoa




H usted ia  sp.
"M arg in ife ra"  sp .
Mesolobus sp .
N e o sp ir ife r  sp .
Bryozoa
C rino idea
C rin o id  stems
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E xcello  Shale Member 
H is to ry  of nom encla tu re . The E xcello  sh a le  was 
named by S e a rig h t and o th e rs  (1953, p. 2748). I t  i s  de­
sc r ib e d  by S e a rig h t (1955, p. 35) as a f i s s i l e ,  b lack  sh a le  
a t  the  to p  of th e  V enteran, which i s  a lso  th e  top  of th e  
Cabaniss group. He gave i t  form ation  rank . T his usage i s  
n o t fo llow ed in  Oklahoma. The E xcello  member in c lu d es  th e  
s t r a t a  between th e  top  of the  Breezy H i l l  lim estone  and th e  
base  of th e  F o r t  S c o tt lim estone . I t  i s  h e re  proposed th a t  
i t  be given member rank in  Oklahoma.
D is t r ib u t io n . The E xcello  sh a le  i s  between th e  
Breezy H i l l  lim estone  and th e  F o rt S co tt lim estone  in  s e c ­
t io n s  6 , 7 , 18, 19 and 30, T. 19 N ., R. 15 E . , and in  s e c ­
t io n s  6 , 7 and probably  18, T. 16 N ., R. 15 E.
C harac te r and th ic k n e s s . In Wagoner County th e  Ex­
c e l lo  i s  a f i s s i l e ,  b lack  sh a le  w ith  phosphate n o d u les , and 
i s  about 3 to  6 f e e t  th ic k .
The top  of the  E xce llo  sh a le  member marks th e  top  o f 
th e  Senor form ation  and th e  top  of th e  C abaniss group.
F o rt S c o tt Form ation 
H is to ry  o f nom encla tu re . The F o rt S co tt form ation  
was named by Swallow in  1866, from exposures n e a r th e  c i ty
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o f  F o rt S c o t t ,  Kansas (W ilm arth, 1938, p. 758). A ccording 
to  P ie rc e  and C o u rtie r  (1937, p. 42) Swallow a p p lie d  th e  
name to  th e  upper one of two F o rt S c o tt lim esto n es . Adams 
(1903, p. 29) e s ta b lis h e d  th e  F o rt S c o tt fo rm ation  as i t  i s  
used a t  p re s e n t . C line  (1941, p. 36) named th e  lower lim e­
sto n e  o f th e  F o rt S c o tt th e  B lackjack Creek and th e  upper 
lim estone  th e  H ig g in s v ille . Howe (1951, p. 2092) s ta te d  
th a t  only  th e  B lackjack Creek member of th e  F o r t S c o tt f o r ­
m ation ex tends in to  Oklahoma.
D is t r ib u t io n . The B lackjack Creek member o f th e  
F o rt S c o tt fo rm ation  i s  p re se n t along the  w est s id e  o f T. 19 
N. Near th e  base o f th e  sandstones on C oncharty M ountain, 
sou th  of th e  Arkansas R iv e r, i t  i s  exposed a t  p la c e s .
C harac te r and th ic k n e s s . Along the  w est s id e  o f T.
19 N ., the  B lackjack Creek i s  a b lu e -g ra y , f i n e - c r y s t a l l i n e ,  
bedded, s l i g h t l y  f o s s i l i f e r o u s  lim estone  about 6 to  9 f e e t  
th ic k . South of th e  Arkansas R iver i t  i s  a s i l t y ,  f e r r u g in ­
ous, gray-brow n, f o s s i l i f e r o u s  lim estone  about 0 .8  f e e t  th ic k .
S t r a t ig ra p h ie  r e l a t i o n s . A n o tic e a b le  change in  
l i t h i c  c h a ra c te r  occurs a t  th e  base o f th e  B lack jack  Creek 
lim esto n e , b u t th e re  i s  no evidence o f an unconform ity . The 
L ab e tte  sh a le  o v e r l ie s  th e  F o r t  S c o tt conform ably.
Age and c o r r e la t io n . The base o f th e  F o r t  S c o tt
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lim estone  marks th e  base o f th e  Marmaton group o f the  Des- 
m oinesian s e r i e s .  The base  o f the  C alvin sandstone in  th e  
M cA lester Basin marks th e  base of th e  Marmaton group in  th a t  
a re a . Southward th e  F o r t  S c o tt lo se s  i t s  id e n t i ty  and 
p asses beneath  a th ic k  sequence of sandstones and sh a le s  of 
th e  Wetumka fo rm ation .
The B lackjack  Creek lim estone  i s  c o r re la te d  w ith  th e  
Hanover lim estone  o f th e  I l l i n o i s  Basin by Alexander and 
Branson (1954, p. 50) and corresponds to  p a r t  of th e  A lle ­
gheny of e a s te rn  U nited S ta te s  (Wanless and S ie v e r, 1956, 
C o rre la tio n  C h a rt) .
L ab e tte  Form ation 
H is to ry  o f nom encla tu re . Haworth (1898, p. 36) 
named th e  L ab e tte  s h a le s . S ince he m entioned th a t  th e  max­
imum th ic k n ess  o f th e  L ab e tte  occurs a t  L ab e tte  C ity , L ab e tte  
County, Kansas, i t  i s  p o s s ib le  th a t  th i s  lo c a tio n  was i n ­
tended  to  be th e  type l o c a l i t y ,  bu t he does n o t m ention a 
type  lo c a l i t y .  The use  o f th e  term L ab e tte  in  n o r th e a s te rn  
Oklahoma conforms w ith  th e  usage in  Kansas. I t  in c lu d es 
s t r a t a  between th e  F o r t S c o tt lim estone  and th e  Oologah 
lim estone  in  t h i s  re g io n . Only th e  bottom few f e e t  a re  ex­
posed in  Wagoner County. South o f th e  Arkansas R iver p a r t
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of th e  L ab e tte  i s  p re se n t below th e  Wetumka sandstone  and 
sh a le .
D is t r ib u t io n . A sm all amount o f L ab e tte  i s  p re se n t 
in  th e  no rthw est co rner of se c tio n  6 , T. 19 N ., R, 15 E. 
South o f th e  Arkansas R iver th e  term L ab e tte  i s  a p p lied  to  
th e  sh a le  between th e  F o rt S c o tt lim estone  and th e  base o f 
th e  sandstone .
C harac te r and th ic k n e s s . F ive  f e e t  of L ab e tte  sh a le  
i s  exposed in  an excavation  n ear th e  southw est co rn e r o f 
se c tio n  31, T. 20 N ., R. 15 E. Here th e  L ab e tte  i s  a b lack  
f i s s i l e  sh a le . South of th i s  exposure, w ith in  Wagoner 
County, th e re  i s  le s s  L ab e tte  exposed. The c h a ra c te r  he re  
should  be th e  same, although  i t  i s  covered w ith  s o i l .  On 
Concharty Mountain th e  L ab e tte  i s  re p re se n te d  by about 6 
f e e t  o f phosphatic  b lack  sh a le .
S tra t ig ra p h ie  r e l a t i o n s . The L ab e tte  i s  conform able 
upon th e  u n d erly in g  B lackjack Creek member o f th e  F o rt S co tt 
fo rm ation  and appears to  be conform able under th e  Wetumka 
fo rm ation .
Age and c o r r e la t io n . The sandstone and sh a le  s e ­
quence th a t  makes up th e  g re a te r  p a r t  of th e  s t r a t a  in  Con­
c h a rty  Mountain has been tra c e d  southward in to  th e  Wetumka 
form ation  (Oakes, 1959, p e rso n a l com m unication). T his would
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p lace  th e  basin a l  e q u iv a le n ts  o f the  L abe tte  in  p a r t  o f th e  
Wetumka o r in  p a r t  o f the  C alv in . The L abe tte  has been 
tra c e d  northw ard in to  Kansas and M issouri.
C alvin Form ation 
H is to ry  of nom encla tu re . The Calvin was named by 
T aff (1901, p. 4 ) .  He d id  n o t g ive a type l o c a l i t y ,  bu t the  
name was probably  taken from th e  town of C alv in , Hughes 
County, Oklahoma where th e  Calvin sandstones a re  w ell d e v e l­
oped. P re se n t usage fo llow s th a t  of T aff.
D is t r ib u t io n . The F o rt S co tt lim estone and th e  C al­
v in  form ation  in te r f in g e r  n ear th e  base of Concharty Mountain. 
The C alvin th in s  as i t  approaches th e  mountain from the  sou th . 
The Calvin fo rm ation  can n o t be p o s i t iv e ly  id e n t i f i e d  a t  t h i s  
l o c a l i t y  and fo r  th a t  reason  i t  i s  d iscu ssed  no f u r th e r .
Wetumka Form ation 
H is to ry  o f nom encla tu re . T aff (1901, p. 4) named 
th e  Wetumka fo rm ation . He gave no type lo c a l i t y ,  b u t he 
p robably  took th e  name from th e  town of Wetumka, Hughes 
County, Oklahoma. P resen t usage of the  term fo llow s th a t  of 
T a f f .
D is t r ib u t io n . The th ic k  sandstone and sh a le  sequence 
above th e  F o rt S c o tt lim estone  on Concharty Mountain i s  th e
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Wetumka.
C h arac te r and th ic k n e s s . The Wetumka c o n s is ts  of 
ta n ,  m edium -grained, m assive to  bedded sandstones in te rb ed d ed  
w ith  g ray  to  ta n ,  s i l t y ,  sandy sh a le . About 120 f e e t  of 
Wetumka i s  p re s e n t.
S tr a t ig ra p h ie  r e l a t i o n s . The Wetumka appears to  be 
conform able w ith  th e  u nderly ing  sh a le s  r e f e r r e d  to  as th e  
L ab e tte  on Concharty Mountain. The top  of th e  Wetumka i s  no t 
exposed.
Age and c o r r e l a t io n . The sandstone and sh a le  on top  
o f  C oncharty Mountain a re  shown on the  S ta te  G eologic Map 
(1954) as Wewoka. Malcolm C. Oakes, of th e  Oklahoma Geo­
lo g ic a l  Survey i s  c u r re n t ly  t r a c in g  th ese  beds southw ard 
toward th e  type s e c tio n s  as p a r t  o f th e  work on Okmulgee 
County. He now b e lie v e s  th ese  beds to  be Wetumka r a th e r  than  
Wewoka (p e rso n a l communication, 1959).
Q uaternary  System
Sedim entary d e p o s its  o f Q uaternary  age c o n s is t  of 
u n co n so lid a ted  c la y , s i l t ,  sand , and g ra v e l. Q uaternary  de­
p o s i ts  of Wagoner County can be c la s se d  as te r r a c e  o r a l l u ­
v i a l  d e p o s i ts .  They l i e  unconform ably upon th e  o ld e r  P a leo ­
zo ic  rocks o f th e  a re a . A ll a re  a s so c ia te d  w ith  th e  r iv e r s
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and stream s o f th e  County.
T errace  D eposits 
T errace  m a te r ia l  covers a wide a rea  on each s id e  of 
th e  V e rd ig ris  R iv er. The V e rd ig ris  R iver has th re e  types of 
te r r a c e  m a te r ia l  a s so c ia te d  w ith  i t .  At a few i s o la te d  ex­
posures th e re  a re  g ra v e l d e p o s its  co n ta in in g  dark brown 
c h e r t  pebbles and l ig h t  brown s i l t  and c la y -s iz e d  p a r t i c l e s .  
One of th e se  d e p o s its  i s  in  se c tio n s  18 and 19, T. 16 N ., R. 
18 E, Another i s  in  s e c tio n s  4 and 5, T. 18 N , R. 17 E. 
These a re  sm a ll, th in  d e p o s its  and may re p re s e n t  a more 
w idespread  occurrence  th a t  has been reduced by e ro s io n .
O ther te r r a c e  d e p o s its  a long th e  V e rd ig ris  R iver co n ta in  
brown c h e r t  pebbles in  a dark  brown, sandy, s i l t y  c la y .
These a re  more w idespread in  Wagoner County vÆiere s e v e ra l  of 
them a re  q u a rr ie d  fo r  road  su rfa c in g  m a te r ia l .  Many o f th e  
t e r r a c e  d e p o s its  a long th e  V e rd ig ris  R iver do no t co n ta in  
g ra v e l in  s u f f i c i e n t  q u a n ti ty  to  make them u s e fu l  fo r  road  
su r fa c in g  m a te r ia l .  These c o n s is t  of a gray-brow n, f in e  
sand , and s i l t  w ith  l i t t l e  o r no c la y . They w eather in to  
p e c u l ia r  p a tte rn s  s im ila r  to  w eathering  in  lo e s s .  V olcanic 
ash  i s  a t  p laces  found in  th e se  d e p o s its . A lthough th e se  
a re  lo c a te d  c lo se  to  th e  V e rd ig ris  R iver and appear to  be
110
a s so c ia te d  w ith  i t ,  th ey  may be wind-blown, or in  p a r t  wind­
blown. At l e a s t  20 f e e t  o f te r r a c e  m a te r ia l  i s  p re se n t in  
one of th e  g ra v e l q u a rr ie s . Most d e p o s its  th a t  a re  q u a rried  
a re  th in n e r  than  20 f e e t ,  bu t o th e rs  th a t  a re  n o t q u a rried  
may be th ic k e r .  An exact th ic k n ess  o f the  te r r a c e  can not 
be o b ta in ed  due to  the  n a tu re  of t h e i r  occu rrence.
L i t t l e  o r no g rav e l i s  a s so c ia te d  w ith  the  te r ra c e  
d e p o s its  a long th e  Arkansas R iver in  Wagoner County. Some 
o f th o se  a long th e  Arkansas R iver resem ble th e  gray-brow n, 
f in e  sand , and s i l t  d e p o s its  a long th e  V e rd ig ris  R iver.
These a ls o  have a p e c u lia r  e ro s io n  p a tte rn  s im ila r  to  th a t  
in  lo ess  and may a lso  be wind-blown, o r in  p a r t  wind-blown. 
Other te r r a c e  d e p o s its  a long th e  Arkansas R iver a re  red  sand , 
s i l t ,  and c la y . This type i s  much more w idespread. Streams 
c u t through th e s e  leav ing  h igh  s te e p  c l i f f s .  These d e p o s its  
a re  a s so c ia te d  w ith  an e a r l i e r  p e rio d  in  th e  h is to r y  of th e  
Arkansas R iver when i t  flowed a t  a h ig h e r le v e l  than  i t  now 
does. They may a lso  be in  p a r t  wind-blown.
In s e c t io n s  34 and 35, T. 18 N ., R. 19 E . , a te r ra c e  
d e p o s it a long Grand R iver co n ta in s  a la rg e  amount o f g rav e l 
w ith  sand , s i l t ,  and c la y . O ther te r r a c e  d e p o s its  a re  ex­
posed e a s t  o f Grand R iver when th e  lak e  i s  a t  i t s  normal 
le v e l .  These d e p o s its  appear to  be s im ila r  to  th e  d ep o sit
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m entioned above w est o f th e  r iv e r .  About 15 f e e t  of te r r a c e  
m a te r ia l  i s  exposed in  th e  above m entioned quarry .
A llu v ia l  D eposits 
A llu v ia l d e p o s its  a re  p resen t along th e  Grand, 
V e rd ig ris  and Arkansas R ivers and t h e i r  la rg e r  t r i b u t a r i e s .  
These c o n s is t  o f sand , s i l t  and c lay  in  vary ing  r a t i o s .
Most of th e  a l l u v i a l  d e p o s its  c o n s is t  o f l i g h t -  
brown s i l t  and c la y . Along th e  banks o f th e  V e rd ig ris  R iver 
up to  25 f e e t  o f alluv ium  i s  exposed. I t  w eathers e a s i ly  
lea v in g  r e l a t i v e ly  s te e p  banks along th e  r i v e r .  At l e a s t  
two le v e ls  o f alluv ium  a re  p resen t e a s t  of th e  V e rd ig ris  
R iver in  se c tio n  23, T. 17 N ., R. 17 E. T his co n d itio n  i s  
in d ic a te d  a t  o th e r  p lac es  along th e  r i v e r ,  p a r t i c u la r ly  on 
th e  e a s t  s id e .
A llu v ia l  d e p o s its  along th e  Arkansas R iver c o n s is t  
o f ligh t-b row n  sand , s i l t  and c lay . In th e  Choska a re a , T. 
16 N ., R. 16 E . , th r e e  le v e ls  o f alluvium  a re  p re se n t.
P r io r  to  th e  tim e t h i s  a re a  was d ra in ed  a la rg e  p a r t  o f i t  
was under swamp and m arsh. The le v e ls  of alluvium  a re  such 
th a t  t h e i r  o r ig in  could  n o t have r e s u l te d  from d ra in in g  of 
th e  lan d , bu t would have been r e la te d  to  th e  swampy co n d i­
t io n s  th a t  e x is te d .
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F ig u re  26. W eathering in  a te r r a c e  d ep o sit 
n o r th  of th e  V e rd ig ris  R iver. SW% se c . 34, 
T. 17 N ., R. 18 E.
F igu re  27. W eathering in  a te r r a c e  d e p o sit 
n o rth  of th e  Arkansas R iver. South s id e  of 
sec . 8 , T. 17 N ., R. 15 E.
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The la rg e r  stream s in  Wagoner County a t  p laces  have 
a l l u v i a l  d e p o s its  along  them. These a re  norm ally  ex ten sio n s 
o f th e  d e p o s its  of th e  la rg e r  r iv e r s  and have the  same 
c h a r a c te r .
CHAPTER IV 
STRUCTURAL GEOLOGY
Rocks in  Wagoner County g e n e ra lly  d ip  to  th e  w est o r 
southw est a t  th e  r a t e  o f 50 to  60 f e e t  to  th e  m ile . This 
hom oclinal s t r u c tu r e  is  lo c a l ly  in te r ru p te d  by f a u l t s  and 
fo ld s .
Wagoner County l i e s  in  an a re a  between th e  Ozark Up­
l i f t  to  th e  n o r th e a s t  and th e  M cAlester Basin to  th e  so u th . 
Near th e  end o f Boggy tim e th e  rocks in  th e  M cAlester Basin 
were f a u l te d  and fo ld ed  (G ovett, 1957, p. 38). T his tim e 
corresponds w ith  th e  p e rio d  of f a u l t in g  and fo ld in g  in  
Wagoner County. These f a u l t s  a re  probably  a s so c ia te d  w ith  
movement in  th e  M cAlester Basin and in  th e  Ozark U p l i f t .
F a u lts
A ll o f th e  f a u l t s  a re  norm al f a u l t s  and a l l  have a 
g e n e ra l n o r th e a s t-so u th w e s t t re n d . The f a u l t s  a re  probably  
a r e s u l t  o f movement o f th e  basement rocks in  a d ju s tin g  to  
th e  p re s su re  and r e le a s e  o f p re s su re  caused by movements in
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th e  p re v io u s ly  m entioned a re a s .
Only th e  m ajor f a u l t s  in  the County a re  mapped. 
Numerous sm all f a u l t s  a re  p re s e n t, bu t they  a re  n o t im por­
ta n t  to  th e  geology o f th e  a re a .
A f a u l t  i s  in  se c tio n  13, T. 18 N ., R. 19 E . , and 
se c tio n  18, T. 18 N ., R. 20 E. Beds o f the  F a y e t te v i l le  
form ation  a re  brought in to  co n tac t w ith  beds o f th e  Atoka 
fo rm atio n , in d ic a t in g  a d isplacem ent of about 60 f e e t .  The 
f a u l t  can be tra c e d  ac ro ss  the  two s e c t io n s .
Another f a u l t  o f about the  same m agnitude i s  lo c a te d  
in  s e c tio n s  5 and 8, T. 18 N ., R. 19 E. This f a u l t  a ls o  has 
brought F a y e t te v i l le  beds in to  co n tac t w ith  Atoka beds, i n ­
d ic a tin g  about 60 f e e t  of v e r t i c a l  movement, and i t  can be 
tra c e d  about two m ile s . This f a u l t  has sm a lle r  f a u l t s  a s so ­
c ia te d  w ith  i t  which a re  o f le s s e r  m agnitude and have d i f f e r ­
en t d ire c tio n s  of s t r i k e .
North Flower Creek f a u l t  e n te rs  Wagoner County from 
th e  e a s t  in  s e c tio n  24, T. 16 N ., R. 19 E . , and can be tra c e d  
southwestward about th re e  m iles to  th e  p o in t where i t  p asses 
beneath  Q uaternary  g ra v e l d e p o s its . At i t s  maximum d i s ­
p lacem ent, i t  b rin g s  th e  P itk in  form ation in to  c o n ta c t w ith  
th e  Atoka fo rm atio n . In d ic a tin g  about 85 f e e t  of throw .
C entered in  se c tio n  30, T. 18 N ., R. 18 E . , i s  a
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s t r u c tu r a l l y  h igh  a re a  exposing Atokan rocks w ith in  Des- 
m oinesian ro ck s . This h igh  i s  bounded by f a u l t s  on th e  
n o rth w est and th e  so u th e a s t. Sm aller n o rth e a s t-so u th w e s t 
tre n d in g  f a u l t s  a re  w ith in  th e  h igh  a re a . D isplacem ent along 
th e se  f a u l t s  can no t be a c c u ra te ly  determ ined .
A graben i s  c en te re d  in  s e c t io n  36, T. 17 N ., R. 17 
E. T his graben has dropped beds as young as th e  Spaniard  
lim esto n e  in to  c o n ta c t w ith  th e  Atoka fo rm atio n . D isp la ce ­
ment a long th e  sou thern  f a u l t  i s  g r e a te r  than  th a t  a long the  
n o r th e rn  f a u l t  as shown by th e  p o s i t io n  of th e  Spaniard  lim e­
s to n e . The a c tu a l  d isp lacem ent i s  q u e s tio n a b le  because of , 
th e  v a r ia b le  th ic k n ess  of th e  M cA lester fo rm ation . This 
graben i s  a s so c ia te d  w ith  a n o r th e a s t-so u th w e s t tre n d in g  
f a u l t  t h a t  has th e  down-thrown s id e  on th e  w est.
A sm all graben i s  in  s e c tio n  34, T. 18 N ., R. 19 E . , 
and in  s e c t io n s  3 and 4 , T. 17 N ., R 19 E. D isplacem ent of 
th e  f a u l t s  on each s id e  o f th e  graben can n o t be determ ined .
A f a u l t  w ith  th e  down-thrown s id e  on th e  w est c ro sse s  
s e c t io n s  30 and 31, T. 18 N , R. 19 E . , and s e c tio n s  12 and 
13, T. 17 N ., R. 18 E. T his f a u l t  has a maximum throw in  
s e c t io n  12. The d isp lacem ent d ec rease s  slow ly  northw ard and 
ra p id ly  southw ard. Branching from th i s  f a u l t  i s  a sm a lle r  
f a u l t  w ith  a maximum d isp lacem en t o f about 60 f e e t  in
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s e c tio n s  11 and 12, T. 17 N ., R. 18 E. R everse drag is  
ap p aren t in  th e  Warner sandstone w est of th i s  f a u l t .  The 
down-thrown s id e  i s  on th e  e a s t .
Webbers F a l ls  sandstone  and sh a le  d ips in to  the  
V e rd ig r is  R iver bed below th e  b rid g e  in  se c tio n  19, T. 16
N ., R. 19 E. The d ip  on th e se  rocks i s  th e  drag on th e
down-thrown s id e  o f a f a u l t  th a t  passes sou th  and e a s t  of 
them. The f a u l t  can n o t be tra c e d  fo r  any g re a t  d is ta n c e  
because o f Q uaternary  cover.
A mound in  se c tio n s  5 and 6 , T. 19 N ., R. 18 E . , i s  
on th e  down-thrown s id e  o f a f a u l t  t h a t  passes about 0 .7  
m ile s  e a s t .  The f a u l t  can be tra c e d  in te r m i t t e n t ly  about 7 
m ile s  to  a p o in t where i t  i s  l o s t  under te r r a c e  d e p o s its .
A f a u l t  w ith  th e  down-thrown s id e  on th e  w est e n te rs  
th e  County in  se c tio n  1, T. 18 N ., R. 17 E . , and extends 
about 6 m ile s  southw estw ard where i t  becomes i n d i s t i n c t .  A 
mound capped by th in  T a ft sandstone  in  s e c tio n  26, T. 18 N ., 
R. 17 E . , i s  on th e  down-thrown s id e  o f th e  f a u l t .
A graben c o n ta in in g  th e  Savanna fo rm ation  i s  in  s e c ­
t io n s  2, 3, and 10, T. 18 N ., R. 17 E. The amount of throw 
on th e se  f a u l t s  can n o t be determ ined . The f a u l t s  can only  
be t ra c e d  a sh o r t  d is ta n c e  b e fo re  going under th e  Q uaternary  
cover.
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Two f a u l t s  a re  lo c a te d  n o r th  of th e  c i t y  of Wagoner. 
They in te r s e c t  in  se c tio n  4 , T. 17 N ., R. 18 E. Both f a u l t s  
have the  down-thrown s id e  on th e  n o r th  and both  have sm all 
v e r t i c a l  d isp lacem ent.
The Rowe co a l has been dow n-fau lted  on the  e a s t  s id e  
o f  a f a u l t  th a t  passes through th e  w est s id e  o f se c tio n  27, 
T. 17 N ., R. 18 E. T his f a u l t  passes southward beneath  the  
Q uaternary  d e p o s its  and i s  in d ic a te d  sou th  of the  V e rd ig ris  
R iver by a mound th a t  r i s e s  above th e  a l lu v ia l  d e p o s it.
A sh a le  mound i s  w est o f U. S. Highway 69, in  s e c ­
t io n  16, T. 17 N ., R. 18 E. The V e rd ig ris  R iver has been 
d iv e r te d  to  a new channel by th e  Spaniard  lim estone  in  s e c ­
t io n  5, T. 16 N ., R. 18 E. This lim estone  has r e l a t i v e ly  
s te e p  southwestward d ip  th a t  i s  th e  drag on th e  down-thrown 
s id e  of a f a u l t .  The f a u l t  passes e a s t  of the  lim estone  and 
th e  mound.
Atoka sandstone and sh a le  i s  exposed in  se c tio n  25, 
T. 16 N ., R. 18 E. T his o u tcrop  i s  on th e  down-thrown s id e  
o f a f a u l t  t h a t  passes to  th e  e a s t .  The f a u l t  can n o t be 
tra c e d  beyond th e  exposure because o f th e  Q uaternary cover.
About one m ile  w est of th e  Atoka ou tcro p , the  Span­
ia r d  lim estone  crops ou t on th e  sou th  bank of th e  V e rd ig ris  
R iver and d ips s te e p ly  southw estw ard in to  th e  r i v e r .  A
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F ig u re  28. S teep ly  dipping Boggy sandstone  
and sh a le  on th e  down-thrown s id e  o f a fa u l t .  
NW c o r. se c . 24, T. 18 N ., R. 16 E.
F ig u re  29". Drag on a sm all unmapped f a u l t .  
NE% se c . 2 , T. 16 N ,, R. 16 E.
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f a u l t  runs e a s t o f th e  lim estone  ou tcrop  and the  d ips a re  
th e  r e s u l t  of drag  on the  down-thrown s id e .
The Spaniard  crops ou t again  w est of th i s  exposure 
in  s e c tio n s  21, 22 and 23, T. 16 N ., R. 18 E. ,  as a r e s u l t  
o f a f a u l t  th a t  runs through s e c t io n s  22 and 27, T. 16 N .,
R. 18 E. The up-thrown s id e  o f t h i s  f a u l t  i s  on th e  w est.
I s o la te d  mounds capped by B lu e jack e t sandstone a re  
in  s e c tio n s  25, 26, 35 and 36, T. 16 N ., R. 17 E . , and s e c ­
t io n  1, T. 15 N ., R. 17 E. These mounds a re  on th e  down- 
thrown s id e  of a f a u l t  th a t  passes e a s t  o f th e  easte rnm ost 
mound. E rosion has d iv id ed  them in to  f iv e  se p a ra te  mounds 
surrounded  by Q uaternary  d e p o s i ts .
Spaniard  lim estone  crops ou t in  th e  bed of th e  
V e rd ig r is  R iver in  the  southw est q u a r te r  of s e c tio n  5, T. 16 
N ., R. 18 E . , and a mound capped by B lu e jack e t sandstone i s  
in  se c tio n  7, T. 16 N ., R. 18 E. The lim estone  and mound 
a re  bo th  on th e  down-thrown s id e  o f a f a u l t  lo c a te d  e a s t  of 
them. T his f a u l t  probably  in te r s e c t s  an o th er f a u l t  w ith  th e  
down-thrown s id e  on the  w est, lo c a te d  w est o f th i s  one, and 
ex tends southw estw ard beneath  th e  Q uaternary  cover.
Two rid g e s  o f B lu e jack e t sandstone  a re  se p a ra te d  by 
a f a u l t  th a t  runs from se c tio n  1 to  se c tio n  15, T. 16 N ., R. 
17 E. Reverse drag i s  a long th i s  f a u l t .  The f a u l t  has
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about 50 f e e t  of throw  w ith  th e  down-thrown s id e  on th e  e a s t.
Another f a u l t  w ith  about 50 f e e t  of v e r t i c a l  d i s ­
placem ent runs n o r th e a s t  through th e  town o f P o r te r . The 
throw  decreases to  th e  n o r th e a s t .  The down-thrown s id e  i s  
on th e  e a s t .
About 2 .5  m iles n o r th  o f th i s  f a u l t  i s  ano ther f a u l t  
w ith  th e  down-thrown s id e  on th e  e a s t .  I t  has a v e r t i c a l  
d isp lacem ent o f about 40 f e e t .
A f a u l t  w ith  about 30 f e e t  o f throw runs ac ro ss  s e c ­
t io n s  19, 30 and 31, T. 17 N ., R. 17 E . , se c tio n  36, T. 17 
N ., R. 16 E . , and s e c t io n  1, T. 16 N ., R. 16 E. This f a u l t  
has th e  down-thrown s id e  on th e  e a s t .
A f a u l t  w ith  unknown d isp lacem ent runs through s e c ­
t io n s  12, 13, 24 and 26, T. 17 N ., R. 16 E. Normal drag i s  
on th is  f a u l t  in  s e c tio n  1, and re v e rs e  drag in  se c tio n  14. 
The down-thrown s id e  i s  on th e  e a s t .
A r e l a t i v e ly  long and s t r a ig h t  f a u l t  emerges from 
benea th  th e  Q uaternary  in  s e c tio n  21, T. 17 N ., R. 16 E . ,
and passes n o rth eastw ard , leav in g  th e  County in  se c tio n  1,
T. 18 N ., R. 16 E. D isplacem ent on th i s  f a u l t  can no t be 
determ ined . The down-thrown s id e  i s  on th e  w est. A T a ft 
o u t l i e r  i s  on th e  down-thrown s id e  on the  f a u l t  in  se c tio n
9 , T. 17 N ., R. 16 E. In se c tio n  27, T. 18 N ., R. 16 E ., a
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f a u l t  branches eastw ard . Rocks along th e  down-thrown s id e  
o f th i s  f a u l t  d ip  s te e p ly . The down-thrown s id e  i s  on th e  
e a s t .  D isplacem ent can n o t be determ ined.
A sm all lo c a l  f a u l t  c ro sse s  se c tio n s  3, 4 and 9, T. 
18 N ., R. 16 E .,  and se c tio n  34, T. 19 N ., R. 16 E. Throw 
on th is  f a u l t  i s  e s tim ated  to  be about 15 f e e t .  The down- 
thrown s id e  i s  on th e  w est. Reverse drag i s  p re se n t in  th e  
sandstone  in  s e c tio n  34.
A f a u l t  emerges from beneath  th e  Q uaternary  in  s e c ­
t io n  33, T. 19 N ., R. 16 E . , and can be tra c e d  southwestward 
to  se c tio n  17, T. 18 N ., R. 16 E. This f a u l t  has about 100 
f e e t  of v e r t i c a l  d isp lacem ent and th e  down-thrown s id e  i s  on 
th e  e a s t .
Folds
Three sm all sy n c lin e s  and th re e  sm all a n t ic l in e s  a re  
d e te c ta b le  in  Wagoner County. These s t ru c tu re s  a re  a s s o c i ­
a te d  w ith  f a u l t in g  and may be caused by i t .
A sm all sy n c lin e  i s  in  s e c tio n s  7 and 18, T. 18 N ., 
R. 18 E . , and s e c tio n s  12 and 13, T. 18 N ., R. 17 E. This 
sy n c lin e  i s  o u tlin e d  by th e  Sp iro  sandstone member of th e  
Savanna fo rm atio n . The a x is  of th e  s t r u c tu r e  curves from 
n o r th e a s t  to  e a s t .  Another sm all sy n c lin e  i s  o u tlin e d  by
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th e  Sp iro  sandstone in  s e c tio n s  32 and 33, T. 18 N ., R. 18 
E . , and se c tio n s  4 and 5, T. 17 N ., R. 18 E. The a x is  of 
t h i s  sy n c lin e  tre n d s  n o r th e a s t .  This s t r u c tu r e  i s  probably  
th e  r e s u l t  of th e  la rg e  f a u l t  th a t  p a r a l le l s  th e  w estern  
lim b of th e  sy n c lin e . A mound capped by B lu e jack e t sand­
s to n e , in  se c tio n  7, T. 17 N , R. 18 E . , i s  p robab ly  th e  r e ­
s u l t  of th e  com bination o f being lo ca ted  on th e  down-thrown 
s id e  of th e  f a u l t  and being  in  the  sy n c lin e . The th i r d  syn­
c l in e  i s  o u tlin e d  by th e  Warner sandstone member of th e  
M cA lester form ation in  se c tio n  34, T. 18 N ., R. 18 E . , and 
se c tio n  3, T. 17 N ., R. 18 E. The ax is  curves from n o r th ­
e a s t  to  e a s t .
The c i ty  of Wagoner i s  lo ca te d  on a sm all a n t ic l in e  
o u tlin e d  by exposures of th e  Spaniard lim estone  member of 
th e  Savanna fo rm ation . The s t ru c tu re  covers about 2 square 
m ile s . An a n t ic l in e  i s  c en te re d  in  se c tio n  12, T. 16 N ., R. 
17 E. T his s t r u c tu r e  i s  o u tlin e d  by th e  B lu e jack e t sand­
s to n e . F a u lts  a re  on bo th  s id e s  of i t .  The B lue jacke t 
sandstone  o u tlin e s  ano ther a n t ic l in e  in  s e c tio n s  3, 4 , 5 and 
9 , T. 16 N ., R. 17 E . , and se c tio n s  32 and 33, T. 17 N ., R. 
17 E. F a u lts  a re  on both  s id e s  o f th is  s t r u c tu r e .  The axes 
o f th ese  th re e  fo ld s  have a n o r th e a s t tre n d .
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th e  Spiro  sandstone  in  s e c tio n s  32 and 33, T. 18 N ,, R. 18 
E . , and s e c tio n s  4 and 5, T. 17 N ., R. 18 E. The a x is  of 
t h i s  sy n c lin e  tre n d s  n o r th e a s t .  This s t r u c tu r e  i s  probably  
th e  r e s u l t  of th e  la rg e  f a u l t  th a t  p a r a l le l s  th e  w estern  
lim b of the  sy n c lin e . A mound capped by B lu e jack e t sand­
s to n e , in  se c tio n  7, T. 17 N , R. 18 E . , i s  p robab ly  th e  r e ­
s u l t  of th e  com bination o f being  lo c a te d  on th e  down-thrown 
s id e  of th e  f a u l t  and being  in  th e  sy n c lin e . The th i r d  syn­
c l in e  i s  o u tlin e d  by th e  Warner sandstone member o f the  
M cA lester fo rm ation  in  se c tio n  34, T. 18 N ., R. 18 E . , and 
s e c t io n  3, T. 17 N ., R. 18 E. The a x is  curves from n o r th ­
e a s t  to  e a s t .
The c i t y  of Wagoner i s  lo c a te d  on a sm all a n t ic l in e  
o u t lin e d  by exposures of th e  Spaniard  lim estone  member of 
th e  Savanna fo rm atio n . The s t r u c tu r e  covers about 2 sq? re  
m ile s . An a n t i c l in e  i s  c e n te re d  in  se c tio n  12, T. 16 N ., R. 
17 E. T his s t r u c tu r e  i s  o u tlin e d  by th e  B lu e jack e t sand­
s to n e . F a u lts  a re  on bo th  s id e s  o f i t .  The B lue jacke t 
sandstone  o u t l in e s  an o th e r a n t ic l in e  in  s e c tio n s  3, 4 , 5 and 
9 , T. 16 N ., R. 17 E . , and se c tio n s  32 and 33, T. 17 N ., R. 
17 E. F a u lts  a re  on both  s id e s  o f th is  s t r u c tu r e .  The axes 
o f th ese  th re e  fo ld s  have a n o r th e a s t  tre n d .
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F ig u re  30. T i l te d  Senor sandstone s t r a t a .  
Small pool o f w ater in  the  fo reground . Near 
th e  c e n te r  o f  th e  W s id e  sec . 2, T. 19 N ., 
R. 15 E.
F ig u re  31. J o in t in g  in  the  Boggy sh a le . 
S tr ik e  of th e  la rg e  j o in t s  i s  roughly  
n o r th e a s t-so u th w e s t. A f a u l t  passes a 
s h o r t  d is ta n c e  w est of th ese  ro ck s . NW% 
se c . 3, T. 17 N ., R. 16 E.
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J o in ts
J o in ts  a re  found in  some of th e  s h a le s ,  sandstones 
and lim esto n es . The m ajor j o in t s  g e n e ra lly  p a r a l l e l  the  
f a u l t s  and th e  m inor j o in t s  a re  g e n e ra lly  p e rp e n d icu la r  to  
them.
Pimple Mounds
Pimple mounds a re  on some of th e  te r r a c e  d e p o s i ts . 
They v a ry  in  s iz e  from one to  tw enty f e e t  a c ro ss  and from 
one to  two f e e t  in  h e ig h t. Composition of th e  mounds i s  the  
same as t h a t  of th e  te r r a c e  d e p o s it.
The mounds in  th is  a re a  a re  p robably  th e  r e s u l t  of 




The o ld e s t  rocks exposed a t  the  su rface  in  Wagoner 
County a re  p a r t  of the  Reeds Spring form ation. Huffman 
(1958, p. 107) th in ks  the  c h e r t  in  the  Reeds Spring i s  
primary because of i t s  i n t r i c a t e  in te rb ed d in g  w ith  limestone. 
I t  i s  thought t h a t  th e  Keokuk c h e r t  was o r ig in a l ly  deposited  
as a th ick-bedded , c ro s s - lam in a ted ,  c r in o id a l  lim estone and 
was rep la ce d  by s i l i c a  a t  a l a t e r  time (Huffman, 1958, p. 
107).
Following d ep o s i t io n  of the  Keokuk form ation the  
a re a  was u p l i f t e d  and eroded, producing an uneven su rfa ce  on 
th e  Osagean c h e r t s .  The lim estones and sh a le s  of th e  over- 
ly in g  M oorefield  f i l l e d  the  v a l le y s  and covered the  h i l l s .
The f in e  p a r t i c l e s  in  th e  M oorefie ld  sha les  were derived  
from the  Ozark U p l i f t  to  the  n o r th e a s t .  At th e  end of Moore- 
f i e l d  time th e  seas withdrew w ithou t orogenic movement in 
t h i s  a re a .  A fte r  a sh o r t  i n t e r v a l  of emergence, th e  sea
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re tu rn e d  and th e  Hindsv i l l e  lim estone  was d ep o s i ted .
The environment changed w ith  d e p o s i t io n  of th e  Fay­
e t t e v i l l e  b lack  s h a le s .  Decreased c i r c u l a t i o n  and an in f lu x  
of f in e  m a te r ia l  r e s u l te d  in  the  form ation  of th ic k ,  black 
s h a le s .  At l e a s t  one l e n t i c u l a r  l im estone  i s  in  th e  F a y e t te ­
v i l l e .  Following d ep o s i t io n  of the  F a y e t t e v i l l e  b lack sh a le ,  
co n d it io n s  changed and lim estones of the  P i tk in  form ation 
were d ep o sited .
P r io r  to  d e p o s i t io n  of the  Morrowan rocks the  a rea  
was u p l i f t e d  and t i l t e d  to  the  sou th . E rosion  removed the  
P i tk in  form ation n o r th  o f the  no r th e rn  bo rd er  of Wagoner 
County. At s e v e ra l  exposures of th e  Morrowan, the  base  i s  
marked by a zone of conglomerate c o n ta in in g  pebbles of 
M iss is s ip p ia n  ro ck s .  The Hale form ation of th e  Morrowan 
s e r i e s  co n ta in s  a  th ic k  s e c t io n  of m assive, ca lca reous  sand­
stone  in  th e  n o r th e a s te rn  p a r t  of th e  a re a .  This sand was 
deriv ed  from th e  Ozark U p l i f t  to  th e  n o r th e a s t  and deposited  
under co n d it io n s  t h a t  pe rm itted  good s o r t in g  and d ep o s itio n  
of ca lca reous  cement. F o s s i l s  a re  p re se n t  in  t h i s  sandstone . 
The lim estone  and sh a le  in  th e  Hale a re  beyond th e  l im i t  of 
th e  sandstone d e p o s i t io n .  The Bloyd c o n s i s t s  of lim estone 
and sh a le .  At th e  c lo se  of Morrowan time th e  sea  withdrew 
and the  a re a  was u p l i f t e d  and t i l t e d  to  th e  so u th , p e rm itt in g
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e ros io n  to  remove p a r t  of the  Morrowan rocks .
During Atokan time th e  sea  began to  encroach upon 
the  a re a  from the  sou th . The o ld e r  u n i t s  of th e  Atoka a re  
p ro g re s s iv e ly  overlapped northward by younger u n i t s .  P a r t  
of th e  sandstone  and sh a le  o f the  Atoka was derived  from the  
sou th  and p a r t  o f  i t  was derived  from th e  n o r th e a s t .  Lime­
s to n e  and c h e r t  fragm ents from th e  M iss is s ip p ia n  and Morrowan 
rocks to  th e  n o r th e a s t  a re  found a t  th e  base of the  Atoka in  
some o u tc ro p s .  Black sh a le s  were dep o s ited  a t  s e v e ra l  i n t e r ­
v a ls  in  th e  Atoka and l e n t i c u l a r  lim estones were d ep o s ited  
during  m iddle and l a t e  Atoka tim e. Blythe (1959, p. 47) has 
suggested  t h a t  th e  sea  withdrew from t h i s  a re a  a t  the  c lo se  
of the  Atokan. No orogenic  movement accompanied the  
w ithdraw al,
Desmoinesian time began w ith  th e  d e p o s i t io n  o f  the  
H artshorne  b lack  s h a le .  Although coa l i s  n o t  found in  the  
H artshorne  form ation  w ith in  th e  County, i t  i s  found to  th e  
n o r th  and so u th ,  in d ic a t in g  the  beginning of c y c l ic  con d i­
t io n s  in  n o r th e a s te rn  Oklahoma.
The Desmoinesian was c y c l ic  through th e  time th a t  
Krebs and Cabaniss rocks were dep o s ited  w ith  s i x  ex cep tio n s . 
These excep tion s  a re  shown by th e  Warner, S p iro , B lu e jac k e t ,  
T a f t ,  Chelsea and Lagonda members. During Desmoinesian time
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th e  McAlester Basin, to  the  so u th , was being f i l l e d  w ith  
sediment. At th e  time of d e p o s i t io n  of th e  p rev io u s ly  men­
tio n e d  members, the  b a s in a l  environment extended northward 
onto th e  p la tfo rm .
During th e  remainder of Lower and Middle Desmoinesian 
time th e  p la tfo rm  was under c y c l ic  co n d it io n s  and coal lim e­
s to n e ,  b lack  s h a le ,  sandstone , s i l t s t o n e  and c la y - i ro n s to n e  
were d ep o sited .
Some k ind  of lo c a l  movement occurred  s h o r t ly  b e fo re  
d e p o s i t io n  of th e  Sam Creek lim estone  member of the  Savanna 
fo rm ation . This i s  shown by th e  conglomerate below the  Sam 
Creek lim estone.
The sea  withdrew from th e  a rea  and e ros ion  removed 
p a r t  of the  sediment nea r  th e  end of th e  time of Krebs depo­
s i t i o n .  This unconform ity  i s  masked in  Wagoner County. The 
a re a  was su b je c te d  to  fo rce s  th a t  f a u l t e d  and fo lded  the  
rocks about t h i s  same time.
Sedim entation in  Upper Desmoinesian time continued  to  
be c y c l ic  in  th e  a rea  n o r th  of th e  Arkansas R iver .  The F o r t  
S c o tt  fo rm ation , a t  th e  base of th e  Marmaton, pinches out 
southward and passes in to  th e  b a s in a l  f a c ie s  o f the  Marmaton 
exposed on Concharty Mountain. Thick Weturoka sandstones and 
sandy sh a le s  were d ep osited  above the  F o r t  S co tt  form ation .
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These a re  the  youngest Pennsylvanian rocks in  the  County.
The h i s to r y  of the  a rea  between the  time of d e p o s i­
t io n  of the  Wetumka and th e  deposition  of th e  Q uaternary  sand 
and g rav e l  i s  unknown.
During Q uaternary  time a t  l e a s t  two le v e ls  of t e r r a c e  
m a te r ia l  were d e p o s i ted  along the  major r i v e r s .  The r i v e r s  
ob ta ined  approxim ate ly  t h e i r  p resen t courses during  t h i s  time.
In r e c e n t  time the  r i v e r s  have changed courses and 
dep o s ited  a t  l e a s t  two le v e ls  of alluvium , in d ic a t in g  th a t  
th e  a rea  i s  c o n t in u a l ly  undergoing change.
CHAPTER VI
ECONOMIC GEOLOGY
Wagoner County has a moderate amount o f m ineral r e ­
sou rces . Except fo r  o i l  and gas ,  th ese  re sou rces  have been 
l i t t l e  used because no in d u s t ry  has been e s ta b l is h e d  to  make 
use  of them. The 1957 "M inerals Yearbook" (p. 21) p laces  a 
va lue  of $1 ,596,165.00 on the  m inera ls  produced in  Wagoner 
County fo r  th a t  year .  Petroleum , n a tu r a l  gas, and sand and 
g rav e l  were the  most im portan t m inera ls  produced.
The most r e c e n t  Oklahoma c o a l  r e p o r t  (Trumbull, 1956, 
p. 312 and p. 379) e s t im a te s  t h a t  Wagoner County has a coa l  
re s e rv e  of 27.91 m il l io n  tons in  th e  Croweburg coa l .  The 
Croweburg has been s t r ip -m in e d  to  a depth of about 35 f e e t  
in  T. 18 N . , and T. 19 N . , R. 15 E. In T. 16 N . , R. 15 E . , 
the  Croweburg i s  no t s i t u a t e d  in  a s u i t a b l e  p o s i t io n  fo r  
s t r ip -m in in g .  In Wagoner County th e  Croweburg i s  between 
1 .4  and 1 .8  f e e t  th ic k .  With th e  exceptions of p a r t s  of T.
16 N . , R. 15 E . , the  Croweburg has been s tr ip -m in ed  along
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i t s  e n t i r e  outcrop .
The Iron  Post coal has no t  been mined in  t h i s  a rea . 
I t  i s  between 0 .5  and 1.1 f e e t  th ic k .  The Breezy H i l l  and 
F o r t  S c o t t  l im estones above the  Iron  Post make s t r ip -m in in g  
of th e  c o a l  im p ra c t ic a b le  under p re sen t  economic c o n d it io n s .  
The Iron  Post crops out along the  west s id e  o f  T. 19 N ., R. 
15 E.
The coa ls  above the  Chelsea sandstone a re  no t mined 
in  t h i s  a re a .
The Tebo coa l  has been dug in  s e c t io n  31, T. 18 N ., 
R. 16 E. Because of the  u su a l  occurrence  of th e  Tebo coal 
below th e  Tiawah l im estone  and th e  Chelsea sandstone , cond i­
t io n s  f o r  s t r ip -m in in g  i t  a re  no t fa v o ra b le .  The Tebo coal 
in  t h i s  a re a  i s  a lso  too th in  to  be e x te n s iv e ly  mined a t  a 
p r o f i t .  I t  i s  between 0 .3  and 0 .5  f e e t  th ic k .
Only one occurrence  of th e  W e ir -P i t tsb u rg  co a l  i s  
known in  th e  a re a .  I t  i s  on the  n o r th  s id e  o f  a mound in 
s e c t io n  9, T. 17 N . , R. 16 E. An abandoned s t r i p - p i t  marks 
th e  lo c a t io n  of the  c o a l ,  bu t no th ing  i s  known about the  
o p e ra t io n .
In s e c t io n  26, T. 18 N . , R. 17 E . , c o a l  i s  found 
under th e  upper two In o la  l im estones . These co a ls  have been 
s e p a r a t e ly  mined a t  t h i s  l o c a l i t y .  An abandoned s t r i p - p i t
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in  s e c t io n  18, T. 18 N . , R. 16 E . , i s  probably  in  one of 
these  c o a ls .  The coal in  s e c t io n  18 i s  about 0 .8  f e e t  th ic k .
The B luejacke t coal has n o t  been mined in  Wagoner 
County. In s e c t io n s  25 and 36, T. 17 N ., R. 16 E . , le s s  
than 10 f e e t  o f overburden i s  above about 0 .5  f e e t  of c o a l .  
The B luejacke t coal a lso  crops out a t  the  s e c t io n  l in e  b e ­
tween se c t io n s  12 and 13, T. 17 N . , R. 16 E.
Below th e  B luejacke t coa l  i s  a coal t e n t a t i v e l y  c o r ­
r e l a t e d  w ith  th e  Secor coal of the  McAlester Basin. This 
coa l i s  between 1.6 and 1.8 f e e t  th ic k .  I t  has an e a s i l y  
removed overburden and i s  s t r ip -m in e d  near  the  town of P o r te r  
f o r  lo c a l  consumption during  the  w in te r .  I t  i s  s t r ip p e d  to  a 
depth of about 15 f e e t .  During 1956, a t o t a l  of 1,234 tons 
of coal was mined in  th e  P o r te r  a rea  (Young, and o th e r s ,
1956, p. 681) by th e  P o r te r  Coal Company. These a re  the  
l a t e s t  f ig u re s  a v a i la b le  on the  production .
The Drywood coal has been s tr ip -m in ed  in  the  n o r th ­
west q u a r te r  o f s e c t io n  13, T. 16 N . , R. 17 E . , bu t i t  i s  
too th in  fo r  any la rg e  o p e ra t io n s .
The Rowe coal has been s tr ip -m in ed  in  s e c t io n  6 , T.
18 N . , R. 18 E . ; near  th e  c e n te r  of s e c t io n  1, T, 18 N . , R.
17 E . ; in  the  so u th e a s t  q u a r te r  of s e c t io n  6, T. 17 N . , R.
18 E . ; n ea r  th e  c e n te r  o f the  west s id e  o f  s e c t io n  7, T. 17
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N ., R. 18 E . ; near  the  c e n te r  o f s e c t io n  27, T. 17 N . , R. 18 
E . ; near  the  c e n te r  of th e  west o n e -h a lf  of s e c t io n  33, T.
17 N . , R. 18 E , ;  and in  the  n o r th  s id e  of a h i l l  in  se c t io n  
7, T. 16 N ., R. 18 E. I t  i s  between 0 .7  and 1.0 fo o t  th ic k  
where exposed.
Coal smut i s  below th e  Spaniard lim estone a t  s e v e ra l  
o u tc ro p s ,  and a one-foo t coa l has been re p o r te d  beneath the  
Spaniard  in  s e c t io n  5, T. 18 N . , R. 18 E. In the  so u th eas t  
q u a r te r  of s e c t io n  36, T. 16 N . , R. 17 E . , t h i s  coal i s  
l o c a l l y  developed and i t  has been mined in  one sm all a rea .
This i s  the  o ld e s t  coa l found in  Wagoner County.
An abandoned v o lcan ic  ash quarry  i s  near  the  south
s id e  of s e c t io n  34, T. 17 N . , R. 18 E . , and Branson (1954,
2, p. 37) r e p o r t s  an abandoned quarry  in  the  v i c i n i t y  of the  
c e n te r  o f the  west s id e  of s e c t io n  28, T. 17 N . , R. 18 E. 
V olcanic ash can be seen in  s e v e ra l  of the  t e r r a c e  d e p o s i ts .
Sandstone has been q u a rr ie d  a t  s e v e ra l  l o c a l i t i e s  in  
Wagoner County fo r  use  in  b u i ld in g  c o n s tru c t io n  in  the  com­
m un it ies  and r u r a l  a reas  of the  County. Sandstone has been 
used  in  bank s t a b i l i z a t i o n  a t  F o r t  Gibson R ese rv o ir  and in 
f i l l s  on r a i l r o a d s  and highways.
The Spaniard lim estone  has been q u a rr ie d  and crushed 
fo r  use  in  highway c o n s t ru c t io n .  U nlim ited su p p l ie s  of
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lim estone  fo r  t h i s  purpose remain in  the  Spaniard and o th e r  
lim estones th a t  crop out in  th e  County.
Gravel i s  q u a rr ie d  from te r r a c e  d e p o s i ts  fo r  County 
road  su r fa c in g  m a te r ia l  as the  need a r i s e s .  These d e p o s i ts  
have s u f f i c i e n t  sand, s i l t  and c lay  mixed w ith  th e  g ra v e l  to  
make a good road  su r fa c e .
Where th e  sandstone  members a re  w e ll  developed, the  
s o i l  i s  no t good fo r  farm ing, b u t i t  supports  tim ber and 
g ra s s .  The M iss is s ip p ia n  rocks along Grand R iver and F o r t  
Gibson R ese rv o ir  have only  a th in  s o i l  cover. The la rg e  
t e r r a c e  and a l l u v i a l  d e p o s i ts  a re  covered w ith  a r i c h  s o i l .  
The phosphate in  the  sh a le s  and the  carbonate  in  the  l im e ­
s to n e ,  along w ith  o th e r  m inera ls  in  the  ro c k s ,  c o n t r ib u te  to  
the  r ic h n e s s  of th e  s o i l .  An untapped supply  of tim ber 
covers many ac res  o f good s o i l .
A sand dredging o p e ra t io n  i s  a t  th e  n o r th  end of the  
U. S. Highway 69 b r idge  over the  Arkansas R iver . The amount 
of sand a v a i la b le  in  th e  Arkansas R iver i s  u n l im ite d .  Sand 
and g ra v e l  to g e th e r  a re  ranked behind o i l  and gas in  v a lu e  
of m inera l re so u rce s  produced.
Water i s  abundant both in  th e  subsu rface  and a t  the  
s u r fa c e  in  th e  County. Most of th e  b e t t e r  farms have t h e i r  
own w ater w e lls  and th e  towns of P o r te r  and Coweta o b ta in
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t h e i r  w ater  su p p lie s  from w e l ls .  Sandstones, and te r r a c e  
and a l l u v i a l  d e p o s i ts  a re  the  b e s t  a q u i f e r s .
S urface  water i s  s to re d  in  many ponds and sm all 
lakes  f o r  l iv e s to c k .  Grand R iver has been a r t i f i c i a l l y  
dammed, forming F o rt  Gibson R e se rv o ir ,  which i s  one of Okla­
homa's lead in g  r e c r e a t io n  a re a s .  The lake  serves as a w ater 
supply  fo r  th e  c i t i e s  of Wagoner and Muskogee, and hydro­
e l e c t r i c  power i s  genera ted  and d i s t r i b u t e d  throughout e a s t ­
ern Oklahoma.
O il  form erly  was much more im portan t in  the County 
than i t  now i s .  Oil and n a tu r a l  gas a re  s t i l l  the lead ing  
m in e ra l  i n d u s t r i e s  in  the  a re a  (Grandone, and o th e r s ,  1957, 
p. 21). In 1958, 421 o i l  and gas w e l ls  were a c t iv e  (Vance- 
Rowe R ep o r ts ,  E a s t-C e n tra l  Oklahoma). A v a ilab le  f ig u re s  
in d ic a te  t h a t  2,942 w e lls  have been d r i l l e d  in  search  of o i l  
and g as ,  and 1,336 of th e se  produced in  some q u a n ti ty .  
P re se n t  p roduction  averages 743 b a r r e l s  per day. O il was 
f i r s t  d isco v ered  in  the  County in  1914 (Boyle, 1927, p. 6) 
and d r i l l i n g  i s  s t i l l  going on.
As o f  1958, producing w e lls  a re  lo ca te d  in 19 d i f ­
f e r e n t  f i e l d s .  Few w e lls  have been developed e a s t  o f the  
l in e  between R. 18 E . , and R. 19 E . , and most of the  w e lls  
a re  west o f  R. 18 E. The o i l  i n d u s t r y  in  th e  County began
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in  th e  Stone B lu ff  a re a ,  T. 16 N . , R. 15 E . ,  and t h i s  a rea  
con tinues  to  lead  the  r e s t  of the  County in  p rodu ctio n .
This a rea  c o n ta in s  184 of the  a c t iv e  w e l ls .  At l e a s t  two of 
th e s e  w e lls  have produced more than one m il l io n  b a r r e l s  of 
o i l  and a re  s t i l l  producing (Vance-Rowe R e p o r ts ) , and two 
o th e rs  have produced more than 100,000 b a r r e l s .  The Coweta 
f i e l d  i s  the  second l a r g e s t  producer in  th e  County w ith  62 
a c t iv e  w e lls  and a d a i ly  production  of 109 b a r r e l s .  Most of 
th e se  w e lls  a re  lo c a te d  e a s t  of th e  town of Coweta in  T. 17 
N . , R. 16 E. The Oneta f i e l d ,  lo ca te d  south  of the  community 
o f Oneta in  T. 18 N . , R. 15 E . , i s  th e  t h i r d  l a r g e s t  f i e l d  
w ith  39 a c t iv e  w e lls  and a d a i ly  average of 67 b a r r e l s .
O il i s ,  or was produced from th e  Dutcher sands , the  
Mounds ("Wilcox") sands, and the  Burgen sandstone . The 
Dutcher sands have been the  l a r g e s t  producer. The B a r t l e s ­
v i l l e ,  Red Fork and Skinner sands of n o r th e a s te rn  Oklahoma 
crop  out in  th e  County, and a re  too shallow  to  be o i l  p ro ­
ducers h e re .
CHAPTER VII 
SUMMARY
Six M iss iss ip p ian  form ations crop out in  Wagoner 
County. These inc lud e  p a r t  o f the  Osage s e r i e s ,  and a l l  of 
th e  Meramec and Chester s e r i e s .  The Osage s e r i e s  c o n s is ts  
predom inantly  of c h e r t  and the  Meramec and Chester s e r i e s  
c o n s is t s  predom inantly  o f lim estone and sh a le .  The Osage 
s e r i e s  c o n ta in s  the  Reeds Spring and the  Keokuk fo rm ations , 
th e  Meramec s e r i e s  co n ta ins  the  M oorefield  fo rm ation , and 
th e  C hester s e r i e s  co n ta in s  the  Hindsv i l l e ,  F a y e t t e v i l l e  and 
P i tk in  fo rm ation s . A t o t a l  of 257 f e e t  o f  M iss iss ip p ian  
rocks i s  exposed.
Pennsylvanian s t r a t a  inc lude  rocks of the  Morrowan, 
Atokan and Desmoinesian s e r i e s .  A maximum of 1,250 f e e t  of 
Pennsylvanian sediments crop ou t. Morrowan rocks c o n s is t  
preuom inantly  of sandstone , lim estone and sh a le  of th e  Hale 
and Bloyd fo rm ations . The Atokan c o n s is t s  o f Atoka sand­
s to n e  and sh a le  w ith  a few t h in ,  l e n t i c u l a r  lim estones .
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C yclic  sed im en ta tio n  began in  the  a re a  during  Desmoinesian 
tim e. The Krebs, Cabaniss and Marmaton groups make up the  
Desmoinesian s e r i e s .  Rocks of these  groups a re  sandstone , 
s h a le ,  th in  l im estone  and th in  co a l .  The Krebs group has 
th e  H artshorne , McAlester, Savanna and Boggy fo rm ations . The 
Senora form ation  i s  the  on ly  r e p re s e n ta t iv e  of the  Cabaniss 
group in  the  County. South of the  Arkansas R iver, the 
Calvin and Wetumka form ations a re  the  approximate e q u iv a le n ts  
o f  th e  F o r t  S c o t t ,  L abe tte  and younger form ations of the 
Marmaton group n o r th  of the  Arkansas Rover. The McAlester 
fo rm ation  c o n ta in s  the  Warner sandstone member; th e  Savanna 
form ation  the  Spaniard , Sam Creek and Doneley lim estone  mem­
b e r s ,  the  Spiro  sandstone  member, and the  Rowe and Drywood 
c o a ls ;  th e  Boggy form ation  has the B luejacke t and T a f t  sand­
s to n e  member, th e  In o la  lim estone member, and the  Secor ?, 
B lue jacke t  and W e ir -P i t tsb u rg  ? c o a ls ;  and the  Senora forma­
t io n  has th e  Tiawah, McNabb, V erd ig r is  and Breezy H i l l  l im e­
s to n e  members, th e  T a f t  and Chelsea sandstone  members, the  
Tebo, Croweburg, Iron  Post and o th e r  c o a ls ,  the  Lagonda 
sandstone and sh a le  member, and the  Kinnison and E xcello  
sh a le  members. The F o r t  S co tt  form ation in  t h i s  a re a  has 
th e  Blackjack Creek lim estone  member.
F o s s i l s  a re  found in  most of th e  l im estones and in
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some o f  th e  s h a le s .  The M iss is s ip p ia n  and th e  Morrowan f o r ­
m ations have c h a r a c t e r i s t i c  f o s s i l s .  Those in  th e  Atokan and 
Desmoinesian a re  long rang ing  forms and a re  poorly  p reserved .
Near the  end of Boggy time the  a re a  was su b je c ted  to  
fo rc e s  t h a t  caused e x te n s iv e  f a u l t i n g  and some fo ld in g .  Most 
o f  th e  f a u l t s  have a n o r th e a s t- so u th w e s t  t r e n d  caused by 
movement in  th e  Ozark U p l i f t  and in  the  McAlester Basin. 
Fo ld ing  appears to  be a s s o c ia te d  w ith  the  f a u l t i n g ,  as a re  
th e  j o i n t  p a t t e r n s .
During a la rg e  p a r t  of M iss is s ip p ia n  time th e  area  
was under q u ie t  marine c o n d it io n s  p e rm it t in g  lim estones to  
be d e p o s i te d .  The c o n d it io n  was in te r r u p te d  when th e  a rea  
became r e s t r i c t e d  in  F a y e t t e v i l l e  tim e. The sea  withdrew a t  
th e  end of Reeds Sp ring , Keokuk, M oorefie ld  and P i tk in  time. 
The sea  was s t i l l  r e l a t i v e l y  calm and c lean  during  Morrowan 
tim e. The sea  withdrew a t  th e  end of th e  Morrowan. During 
Atokan time the  sea  advanced from th e  sou th  d e p o s i t in g  sh a le ,  
san d s to n e , and th in ,  l e n t i c u l a r  l im es tones . At th e  beginning 
of th e  Desmoinesian, th e  a re a  became c y c l i c ,  and continued 
t h a t  way in to  th e  Marmaton. The a re a  was under a p la tfo rm  
type  of environment during  most of th e  Desmoinesian, but 
o c c a s io n a l ly  th e  b a s in a l  environment advanced in to  the  a rea  
and sandstone  and sh a le  were d ep o sited .
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Wagoner County i s  r i c h  in  m ineral re s o u rc e s ,  but 
they  have been r e l a t i v e l y  unexp lo ited  because of a lack of 
need fo r  the  m in e ra ls .  O il and gas in  the  County have been 
e x te n s iv e ly  developed, bu t o i l  i s  s t i l l  to  be found. Except 
f o r  the  Croweburg, coa l  has been r e l a t i v e l y  untouched, and 
th e  Croweburg s t i l l  has ample re s e rv e s .  Sand and g rav e l  a re  
p l e n t i f u l  in  the  a re a ,  as a re  lim estone and sandstone. The 
s o i l s  of the  County a re  r i c h  and they  support a la rg e  a g r i ­
c u l t u r a l  in d u s t ry .  Water i s  p l e n t i f u l  in the  subsu rface  as 
w ell  as on the  su r fa c e .
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SE c o r.  sec .  10, T. 18 N ., R. 19 E. Measured 
road cu t on th e  e a s t  s id e  of the  road .
in  the
Name of Thickness in  Fee t
Formation D esc r ip tion Of Unit To Base
of se c t io n
Atoka form ation
Sandstone, ta n ,  f in e  g ra in ed , bedded 5.0 37.8
Covered 3.5 32.8
Sandstone, ta n ,  f in e  g ra in ed , bedded 6.0 29.3
S i l t s t o n e ,  t a n ,  th in  bedded.
micaceous 12.0 23.3
Sandstone, w h i te ,  weathers brown.
medium g ra in e d ,  bedded, angu lar
g ra in s 1.3 11.3
Covered 10.3 10.0
Bloyd form ation
Limestone, b lue  g ray , medium c r y s ­
t a l l i n e ,  f o s s i l i f e r o u s 2.7 8.6
Limestone, ta n ,  a rg i l la c e o u s .
f o s s i l i f e r o u s 1.2 5.9
Limestone, g ray  to  ta n ,  medium c ry s ­
t a l l i n e ,  bedded, f o s s i l i f e r o u s 1.4 4.7
Limestone, g ray , weathers yellow
brown, coarse  c r y s t a l l i n e .
f o s s i l i f e r o u s ,  f r i a b l e 1.0 3.3
S ha le ,  b lack  to  g ray 1.5 2 .3
Limestone, b lue  g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s 0 .3 0 .8




Limestone, b lue  g ray , coarse
c r y s t a l l i n e ,  f o s s i l i f e r o u s  0 .5  75.6
Covered, probably  sh a le  4 .0  75.1
Limestone, b lue  g ray , coarse
c r y s t a l l i n e ,  f o s s i l i f e r o u s  2 .1  71.1
Covered 3.0 69.0
Limestone, b lue  g ray , coarse
c r y s t a l l i n e ,  f o s s i l i f e r o u s  4 .1  66 .0
Covered 0 .7  61 .9
Limestone, b lue  g ray , coarse
c r y s t a l l i n e ,  f o s s i l i f e r o u s  0 .8  61.2
Covered 3.0 60 .4
Limestone, b lue  g ray , coarse  
c r y s t a l l i n e ,  f o s s i l i f e r o u s ,
bedded 6 .0  57.4
Covered 1 .3  51.4
Limestone, l i g h t  g ray , coarse  
c r y s t a l l i n e ,  bedded,
f o s s i l i f e r o u s  1.0 50.1
Limestone, l i g h t  g ray , coarse  
c r y s t a l l i n e ,  bedded,
f o s s i l i f e r o u s  5 .3  49 .1
Sandstone, t a n ,  w eathers brown, 
medium g ra in e d , bedded to  
m assive, c a lc a re o u s ,
f o s s i l i f e r o u s  3.6 43 .8
Sha le , g ray  0 .5  40 .2
Sandstone, tan  to  w h ite ,  medium 
g ra in e d ,  bedded to  m assive,
c a lc a re o u s ,  f o s s i l i f e r o u s  2 .6 39.7
Sandstone, w h ite ,  w eathers brown, 
medium g ra in e d ,  m assive,
c a lc a re o u s ,  f o s s i l i f e r o u s  7 .5  37.1
Sh a le ,  g ray , s i l t y  0 .6  29.6
Sandstone, ta n ,  medium g ra in e d ,  
bedded to  m assive, c a lc a re o u s ,  
f o s s i l i f e r o u s  3 .3  29.0
Sandstone, ta n ,  medium g ra in e d ,  
bedded, c a lca reo u s ,
f o s s i l i f e r o u s  1 .3  25.7
Covered 5 .5  24.4
Limestone, b lue  g ray , medium 
c r y s t a l l i n e ,  th ic k  bedded,
f o s s i l i f e r o u s ,  o o l i t i c  in  p a r t  3 .9 18.9
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Shale, b lack , f i s s i l e  0 .7  13.0
Limestone, b lue  g ray ,  medium 
c r y s t a l l i n e ,  m assive,
f o s s i l i f e r o u s  3.5 14.3
Shale , b lack , f i s s i l e  0 .1  10.8
Limestone, b lue  g ray , dense,
s i l i c e o u s  0 .2  10.7
Shale , b lack , f i s s i l e  0 .1  10.5
Limestone, dark g ray ,  dense,
f o s s i l i f e r o u s  0.9  10.4
Covered 9.5  9.5
P i tk in  form ation
Limestone, l i g h t  brown, weathers 
brown, medium c r y s t a l l i n e ,
th in  bedded 3.3  6.9
Covered 0 .8  3.6
Limestone, dark g ray ,  dense,
f o s s i l i f e r o u s  2.8  2 .8
F a y e t t e v i l l e  form ation  n o t measured
2.
SW cor. sec . 
n o r th  of
34, T. 19 N ., R. 18 E. 
the  e a s t -w e s t  road ,
Measured In a f i e l d
Name of 
Formation D esc rip tio n
Thickness In Fee t 
Of Unit To Base 
of se c t io n
McAlester form ation
Warner sandstone  member 
Sandstone, tan  medium 
g ra in e d ,  th in  bedded,
s i l t y ,  micaceous 8 .0  8.0
H artshorne form ation
Shale, b lac k ,  s i l t y ,  w ith  c la y -
Iro n s to n e  5.5  22.0
Covered, probably  b lack  sh a le  16.5 16.5
Atoka sh a le  no t measured
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3.
NE% sec . 36, T. 17 N ., R, 18 E. Measured in  an 
sh a le  quarry .
o ld
Name of Thickness in Fee t
Formation D esc r ip tion Of Unit To Base
of se c t io n
McAlester form ation
Warner sandstone  member
Sandstone, ta n ,  medium g ra ined , 
t h in  to  medium bedded.
micaceous, s i l t y 3.1 8.6
S i l t s t o n e ,  ta n ,  bedded, sandy 1.0 5 .5
S i l t s t o n e ,  ta n ,  a rg i l la c e o u s .
t a b u la r 4 .5 4 .5
H artshorne form ation
Shale , b la c k ,  f i s s i l e 4 .0 20.5
C lay - iro n s to n e  zone 0 .1 16.5
S ha le , b la c k ,  f i s s i l e 1.0 16.4
C lay - iro n s to n e  zone 0 .1 15.4
Shale , b la c k ,  f i s s i l e 6 .0 15.3
C lay - iro n s to n e  zone 0 .1 9 .3
Shale , b la c k ,  f i s s i l e 1.0 9 .2
C lay - iro n s to n e  zone 0 .1 8 .2
Shale , b la c k ,  f i s s i l e 1.0 8 .1
C lay - iro n s to n e  zone 0 .1 7 .1
Sha le , b la c k ,  f i s s i l e 6 .0 7.0
Covered 1.0 1.0
Atoka form ation
Shale , t a n ,  s i l t y Only the  top exposed
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4.
SW% se c .  5, T. 16 N ., R. 18 E. Measured in  an 
in  the  r i v e r  and in  the  sou th  bank.
i s la n d
Name of Thickness in  Feet
Formation D esc rip tion Of Unit To Base
of se c t io n
Savanna form ation
Covered
Sh a le ,  b lac k ,  f i s s i l e 5.0 16.7
C lay - iro n s to n e  zone 0 .2 11,7
Sh a le ,  b lack ,  f i s s i l e ,  w ith  c la y -
i ro n s to n e 6.0 11.5
S paniard  lim estone  member
Limestone, b lue  g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s 5.5 5.5
McAlester form ation
Covered
Sandstone, ta n ,  medium g ra in ed .
th ic k  bedded 1.9 3.7
S h a le ,  b lac k ,  s i l t y ,  micaceous 1.8 1.8
5.
C enter o f th e  west s id e  of sec . 22 , T. 16 N., R., 18 E.
Measured in  a road between th e  house and barn on
th e  fac e  of an escarpment.
Name of Thickness in  Feet
Formation D esc r ip tio n Of Unit To Base
of s e c t io n
Savanna form ation
Spaniard  l im estone  member
Limestone, b lue  g ray , medium 
c r y s t a l l i n e ,  bedded, 
f o s s i l i f e r o u s 2 . 2 2. 2
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McAlester formation
Clay, yellow  brown, s i l t y 2 .0 4 .8
Sandstone, t a n ,  medium-grained.
th in -bedded 1.0 2.8
Sh a le ,  b lac k ,  f i s s i l e 1 .8 1.8
6.
SW% se c .  24 and NW% se c .  25, T. 16 N. , R. 18 E.
Measured between th e  r i v e r  and a t r i b u t a r y  to  the
r i v e r  sou th  of the  s e c t io n  co rner .
Name of Thickness in  Fee t
Formation D esc r ip t io n Of Unit To Base
of s e c t io n
Savanna form ation
Sha le , b lac k ,  f i s s i l e ,  w ith  c la y -
i ro n s to n e 7.0 40.0
C la y - i ro n s to n e ,  c a lc a re o u s .
f o s s i l i f e r o u s 0 .3 32.7
Coal, t h in s  from 0 .4  f e e t  to  coa l
smut 0 .4 32.4
Underclay 0 .3 32.0
S ha le ,  b la c k ,  f i s s i l e 1.1 31.7
Limestone, b lu is h  r e d ,  a rg i l la c e o u s .
s i l t y ,  fe r ru g in o u s 0 .4 30.6
Sh a le ,  b lac k ,  f i s s i l e ,  w ith  c la y -
i ro n s to n e  About 25.0 30.2
Spaniard  lim estone  member
Limestone, b lue  g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s 5 .2 5.2
McAlester form ation
Sh a le ,  g ray , ca lca reo u s 0 .1 35.1
Coal smut
Sha le , b lac k ,  f i s s i l e ,  w ith  c la y -
i ro n s to n e  and ca lca reo u s
s i l t s t o n e 35.0 35.0
7.
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Center of th e  west s id e  of sec . 27, T. 17 N . , R. 18 E. 
Measured in  a creek bank e a s t  o f the  road .
Name of 
Formation D esc r ip tio n
Thickness in F ee t 
Of Unit To Base 
of s e c t io n
Savanna form ation
Shale , b lac k ,  f i s s i l e ,  w ith  c lay-
8 .
i ro n s to n e 3.0 6 .4
Limestone, dark g ray , dense, 
n o d u la r ,  a rg i l la c e o u s ,  
fe r ru g in o u s ,  w eathers to  a 
c la y - i ro n s to n e 0 .2 3.4
Coal 0 .1 3.2
Underclay 1.5 3.1
Sha le , t a n ,  s i l t y 1.6 1.6
Sandstone, ta n ,  f in e  g ra in e d ,  
s i l t y ,  only  th e  top  exposed
NW% se c .  7, T. 17 N . , R. 18 E. Measured on the  west 
s id e  o f  a sm all mound on an e a s t-w e s t  road .
Name of 
Formation D esc r ip tio n
Thickness in  Fee t 
Of Unit To Base 
of s e c t io n
Savanna form ation  
Covered
Shale , b lack ,  f i s s i l e 1.0 11.8
C la y - i ro n s to n e ,  f o s s i l i f e r o u s 0 .3 10.8
Sha le , b lack ,  f i s s i l e 0 .5 10.5
Coal smut
Sha le , b lac k ,  f i s s i l e ,  w ith  c la y -
iro n s to n e 10.0 10.0
9.
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Center of sec . 28, T. 17 N . , R. 18 E. Measured in  a 
road  cu t  in  a n o r th - fa c in g  escarpment.
Name of 
Formation D escrip tion
Thickness in  Fee t 
Of Unit To Base 
of s e c t io n
Savanna form ation
Spiro sandstone member
Sandstone, ta n ,  f in e  g ra in e d ,  
th in  bedded, c ro ss  bedded, 
s i l t y ,  a rg i l la c e o u s  
Sha le , b lack , f i s s i l e  
Zone of the  Sam Creek lim estone  member 
Calcareous conglom erate, m atr ix  
of dense, r e d d is h  brown, 






Pebbles of gray  s i l t y  c lay 0 .2 18.9
Sha le , b lack , f i s s i l e ,  w ith  c la y -
i ro n s to n e 5.0 18.7
C la y - i ro n s to n e ,  f o s s i l i f e r o u s .
s l i g h t l y  ca lcareous 0 .3 13.7
Coal smut
Underclay 0 .4 13.4
Shale , b lack , f i s s i l e 8.0 13.0
S i l t s t o n e ,  g ray , tu b u la r ,  micaceous 5.0 5.0
10.
Sec tions
h i l l
5 and 6, T. 18 N., R. 18 E. 
in  th ese  two s e c t io n s .
Measured on the
Name of 
Formation D esc rip tion
Thickness in  Fee t  
Of Unit To Base 
o f  s e c t io n
Boggy form ation
B lue jacke t sandstone member
Sandstone, ta n ,  medium g ra in e d ,  
c ro ss  bedded 3.5 3.5
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Savanna form ation
Shale, b lac k ,  f i s s i l e ,  w ith  c la y -  
i ro n s to n e  and s i l t s t o n e  
Rowe co a l  
Covered
Spaniard  l im estone  member
Limestone, b lue  g ray , medium 
c r y s t a l l i n e ,  bedded, 
f o s s i l i f e r o u s
57.0 114.8 
0 .8  57.8
57.0 57.0
Not found in  p lace
11.
SE% se c .  6 and NW% se c .  7, T. 17 N . , R. 18 E. Measured 
between the  s t r i p - p i t s  n o r th  of the  road  and the  
h i l l  sou th  of the  road .
Name of
Formation D esc r ip tio n
Thickness in  Fee t 
Of Unit To Base 
of s e c t io n
Boggy form ation
B lue jacke t sandstone member
Sandstone, ta n ,  medium g ra in e d ,  
massive 22.0 22.0
Savanna form ation
Covered, 4 .5  f e e t  o f t a n ,  s i l t y ,  
s h a le  exposed above and n e a r  
one o f  th e  s t r i p - p i t s  




NE% se c .  7, T. 16 N . , R. 18 E. Measured on the  n o r th ­
e a s t  p a r t  of the  h i l l ,  and in  the  r i v e r  n o r th  of 
th e  h i l l .
Name of
Formation D esc r ip tio n
Thickness in  F ee t 
Of Unit To Base 
o f  s e c t io n
Boggy form ation
B lue jacke t  sandstone  member
Sandstone, ta n ,  medium g ra in e d ,  
c ro s s  bedded 20.0 20.0
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Savanna form ation
Covered, some b la c k ,  f i s s i l e  sh a le  
and some ta n ,  t a b u l a r ,  
micaceous s i l t s t o n e  exposed 
Rowe coa l  
Underclay
Sh a le ,  b la c k ,  f i s s i l e ,  micaceous 
s i l t s t o n e  and covered 
Spaniard  l im estone  member
Limestone, b lue  g ray , medium 







E ast s id e  SE^ sec . 2, T. 16 N . , R. 17 E. Measured in  
th e  road  on th e  face  of the  escarpment.
Name of 
Formation D esc r ip tio n
Thickness in  Fee t 
Of U nit To Base 
o f s e c t io n
Boggy form ation
B lu e jacke t  sandstone  member
Sandstone, t a n ,  f in e  g ra in ed , 
c ro s s  bedded, s i l t y
micaceous 16.5 16.5
Savanna form ation
Sha le , b la c k ,  f i s s i l e ,  s i l t y .
m icaceous, w ith  c la y - i ro n s to n e 5 .0 5.5
Drywood coa l 0 .1 0 .5




Center of the  west s id e  of sec . 13, T, 
Measured in  the  road  on th e  n o r th  
escarpment.
. 16 N., 
face  of
R. 17 E. 
the
Name of Thickness in  Fee t
Formation D esc r ip t io n Of Unit To Base
of se c t io n
Savanna form ation
Shale , b lack , f i s s i l e ,  s i l t y .
micaceous 6.5 14.6
C lay - iro n s to n e ,  f o s s i l i f e r o u s 0.2 8 .1
Shale , b lack , f i s s i l e 0 .5 7.9
Drywood coal 0 .1 7.4
Underclay 1.3 7 .3
Shale , b lack , f i s s i l e ,  w ith  c la y -
iro n s to n e 6.0 6 .0
15,
North s id e ,  NE% sec .  13, T. 16 N . , R. 17 E, Measured 
in  the  sou th  s id e  o f  the  road  on the  west face  of 
the  escarpment.
Name of 
Formation D esc rip tio n
Thickness in  Fee t 
Of Unit To Base 
of s e c t io n
Boggy form ation
B luejacke t sandstone  member




S i l t s to n e ,  ta n ,  th in  bedded.
micaceous 2.5 19.4
Shale , b lack , f i s s i l e 11.0 16.9
Drywood coal 0 .4 5.9
Underclay
Shale , b lack , f i s s i l e ,  w ith
1.0 5.5
t a b u la r ,  gray s i l t s t o n e  
Covered
4 .5 4 .5
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16.
C enter, W% sec . 6, T. 16 N ., R. 18 E. Measured in  the
sou th  bank of the  V erd ig r is  R iver.
Name of Thickness in  Fee t
Formation D escrip tion Of U nit To Base
of s e c t io n
Savanna form ation
Shale , b la c k ,  f i s s i l e ,  c la y -  
i ro n s to n e ,  micaceous 
Sam Creek lim estone member
Limestone, dark gray , dense, 
s i l i c e o u s ,  f o s s i l i f e r o u s  









South s id e  of sec . 26 and n o r th  s id e  of se c .  35, T. 16 
N . , R. 17 E. Measured on the  h i l l  sou th  of the  
road  and in  the  road  d i tc h .
Name of 
Formation D escrip tion
Thickness in  F ee t  
Of Unit To Base 
of s e c t io n
Boggy form ation
B lu e jacke t  sandstone member
Sandstone, tan ,  medium g ra in ed ,
c ro ss  bedded 10.0 10.0
Savanna form ation
Covered, probably  sh a le  70.0 79.1
Sam Creek lim estone  member
Limestone, b lue  g ray , medium 
c r y s t a l l i n e ,  m assive, th in  
bedded in  the  to p ,  s i l t y ,  
fe r rug ino us  1.1 9.1
Sha le , g ray  8 .0  8.0
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18.
NE% sec . 8 and NW% sec .  9, T. 16 N ., R. 17 E. Measured
in a creek th a t  d ra in s  the  s t r i p  p i t s  in s e c t io n  8.
Name of Thickness in  Feet
Formation D esc r ip tio n Of Unit To Base
of s e c t io n
Boggy form ation
Secor ? coal 1.4 49.2
Underclay 2.3 47.8
Covered 8.0 45.5
B luejacke t sandstone  member
Sandstone, ta n ,  f in e  g ra in e d .
c ro ss  bedded 3.0 37.5
Covered 8.0 34.5
Sandstone, ta n ,  f in e  g ra in e d ,
c ro ss  bedded 4.0 26.5
Shale , b lack , f i s s i l e ,  w ith  ta n ,
micaceous s i l t s t o n e  and
covered 15.0 22.5
Sandstone, ta n ,  medium g ra in e d .
c ro ss  bedded 4.0 7.5
Sandstone, ta n ,  medium g ra in ed
c ro ss  bedded, c la y - i ro n s to n e
and b lue  sh a le  in te rbedd ed 3.5 3.5
Savanna form ation
Shale , b lack , f i s s i l e ,  w ith  c la y -
i ro n s to n e  and covered 12.0 19.3
Sam Creek lim estone  member
Limestone, b lu e ,  w eathers
brown, f in e  c r y s t a l l i n e ,
sandy, f o s s i l i f e r o u s 1.0 7 .3
Shale , b lack ,  f i s s i l e 5.2 6 .3
S i l t s t o n e ,  c a lc a re o u s ,  dark g ray .
f o s s i l i f e r o u s ,  fe r ru g in o u s 1.1 1.1
Shale , b lac k ,  f i s s i l e Not measured
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19.
North s id e  o f sec . 9, T. 16 N., R. 17 E. Measured in
the  creek bank sou th  of the road .
Name of Thickness in  Fee t
Formation D esc r ip tion Of Unit To Base
o f  s e c t io n
Boggy form ation
B lue jack e t  sandstone  member
Sandstone, ta n ,  f in e  g ra in ed , 
c ro ss  bedded 







Shale , b la c k ,  f i s s i l e ,  w ith  c la y -  
i ro n s to n e  
S i l ic e o u s  n o d u les ,  dark gray 
Shale , b la c k ,  f i s s i l e  
Sam Creek lim estone  member
Lim estone, g ray , w eathers brown, 
f e r ru g in o u s ,  s i l t y ,  
f o s s i l i f e r o u s  
Calcareous conglom erate , m a tr ix  of 
r e d d is h  brown, fe r ru g in o u s ,  
s i l t y  l im esto n e , pebbles o f 
brown and gray c h e r t  












SE^ sec .  36, T. 16 N ., R. 17 E . ,  and NE^ se c .  1, T. 15 
N ., R. 17 E. Measured on th e  n o r th  s id e  of the  h i l l .
Name of 
Formation D esc rip tion
Thickness in  Feet 
Of Unit To Base 
o f  s e c t io n
Boggy form ation
B lue jacke t sandstone  member
Sandstone, ta n ,  f in e  g ra in e d ,  
c ro ss  bedded 5.0 5.0
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Savanna form ation
Shale, b lack , f i s s i l e ,  and covered 50.0 86.1
Sam Creek lim estone member
Limestone, brown, a rg i l la c e o u s ,
fe r ru g in o u s ,  f o s s i l i f e r o u s  0 .3  36.1
Shale, b lack , f i s s i l e ,  w ith  c la y -
i ro n s to n e  35.0 35.8
Spaniard lim estone  member
Limestone, b lue gray , medium 
c r y s t a l l i n e ,
f o s s i l i f e r o u s  At l e a s t  0 .8  0 .8
McAlester form ation
Coal At l e a s t  0 .4  4 .2
Underclay 1.3  3.8
S i l t s t o n e ,  ta n ,  th in  bedded, 
m icaceous, w ith  c la y -
i ro n s to n e  and some black sh a le  2 .5  2.5
Alluvium from the  Arkansas River
2 1 .
Sec. 9, T. 16 N . , R. 17 E. Measured in  the  n o r th -so u th  
c reek  running through the s e c t io n ,  in  the  west fork  
in  the  c reek , in  the  s t r i p - p i t s ,  and in  the  e a s t -  
west road on the  south  s id e  of the  SW  ̂ of the  
s e c t i o n .
Name of Thickness in  Feet
Formation D esc rip tion Of Unit To Base
of' s e c t io n
Boggy form ation
Covered
B luejacke t coal 0 .8 66.5
Underclay 0.4 65.7
S i l t s t o n e ,  ta n ,  th in  bedded.
micaceous, w ith  c la y - iro n s to n e 23.0 65.3
S i l t s t o n e ,  ta n ,  a rg i l la c e o u s ,  w ith
c la y - i ro n s to n e  and p la n t  f o s s i l s 12.0 42.3
Secor ? coal 1.6 30.3
Underclay 1.8 28.7
Shale , b lac k ,  f i s s i l e ,  w ith  ta n ,
t u b u la r ,  s i l t s t o n e 7.0 26.9
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2 2 ,
Sandstone, ta n ,  f in e  g ra ined , th in  
bedded 0 .4 19.9
S i l t s t o n e ,  ta n ,  th in  bedded, 
micaceous 1.0 19.5
Sandstone, ta n ,  f in e  g ra ined , 
c ro s s  bedded, micaceous 1.5 18.5
Sha le , b lack ,  f i s s i l e ,  w ith  c lay -  
i ro n s to n e  and s i l t s t o n e 12.0 17.0
B lu e jacke t  sandstone member
Sandstone, ta n ,  medium g ra ined , 
c ro ss  bedded 5.0 5.0
Center of sec . 6, T. 16 N . , R. 17 E. Measured in  an 
a c t iv e  s t r i p - p i t .  ( a c t iv e  during p a r t  of January , 
1959).
Name of 
Formation D esc rip tion
Thickness in  Fee t  
Of Unit To Base 
of s e c t io n
Boggy form ation
S i l t s t o n e ,  ta n ,  a rg i l la c e o u s ,  with 
c la y - i ro n s to n e  -concretions and
p la n t  f o s s i l s 8.5 11.7
Sha le , g ray , f i s s i l e ,  w ith  c lay -
i ro n s to n e  concre tion s  and p lan t
f o s s i l s 1.7 3.2
Clay, g ray , w ith  coal s t re a k s 0 .1 1.5
Secor ? coa l 1.4 1 .4
Underclay exposed in  the bottom 
of the  s t r i p  p i t
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23.
SE% se c .  26, T. 18 N ., R. 16 E. Measured in  a n o r th -
sou th  road  and in  an e a s t -w e s t .
Name of Thickness in  Feet
Formation D escrip tion Of Unit To Base
of s e c t io n
Boggy form ation
Ino la  lim estone  member
Limestone, b lue  gray , f in e
c r y s t a l l i n e ,  f o s s i l i f e r o u s 0 .5  12.5
Covered
Shale , b lack , f i s s i l e ,  micaceous
s i l t s t o n e  in  th e  lower p a r t 3.5 4 .5
B lu e jack e t  sandstone  member
Sandstone, ta n ,  f in e  g ra in ed .
th in  bedded, r i p p le  marked Top exposed
24.
SE% se c .  35, T. 18 N . , R. 16 E. Measured in  a creek 
n o r th  of the  road  and in the  road .
Name of 
Formation D esc rip tion
Thickness in  Feet 
Of Unit To Base 
of s e c t io n
Boggy form ation
In o la  lim estone  member 
Only fragm ents found 
Shale , b lack ,  f i s s i l e ,  w ith  phos-
phate  nodules 14.0 24.3
C hert,  b lue  g ray , nodular 0 .3 10.3
Shale , b lack ,  f i s s i l e 3.5 10.0
S i l t s t o n e ,  t a n ,  micaceous, t a b u la r 2.5 6 .5
B lue jacke t  sandstone  member
Sandstone, ta n ,  f in e  g ra in ed , 
massive 4 .0 4.0
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25.
South s id e  of sec . 12, T. 17 N . , R. 16 E. Measured in  
an e a s t -w e s t  road  and n o r th  of the  road .
Name of Thickness in  Feet
Formation D esc r ip tio n Of Unit To Base
of se c t io n
Boggy form ation
In o la  l im estone  member
Lim estone, b lue  g ray , f in e
c r y s t a l l i n e ,  f o s s i l i f e r o u s 0 .5 15.0
Covered 3.0 14.5
Sandstone , ta n ,  f in e  g ra in e d ,  th in
bedded, s i l t y 0 .8 11.5
Covered, some b lack  sh a le  exposed 6.0 10.7
S h a le , b la c k ,  f i s s i l e ,  f o s s i l i f e r o u s 0.7 4.7
In o la  l im estone  member
Limestone, b lue  g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s 0 .3 4 .0
S h a le ,  b la c k ,  carbonaceous, i ro n
s ta in e d 0 .3 3.7
B lu e jac k e t  coa l 0 .5 3.4
U nderclay 1.2 2.9
S ha le , g ray , i ro n  s ta in e d 1.7 1.7
26.
NW% se c .  36, T. 17 N . , R. 16 E. Measured in the  south
s id e  of th e  road  and in  the  e a s t bank of the  creek
n o r th  o f the  b r id g e .
Name of Thickness in  Feet
Formation D esc r ip tio n Of Unit To Base
of se c t io n
Boggy form ation
In o la  l im estone  member
Limestone, b lue  g ray , dense.
f o s s i l i f e r o u s 0 .5 14.6
S ha le ,  b la c k ,  f i s s i l e ,  w ith
phosphate nodules 3.8 14.1
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Ino la  lim estone  member
Limestone, dark gray , coarse  
c r y s t a l l i n e ,  carbonaceous, 
f o s s i l i f e r o u s  
Shale, b lack , f i s s i l e ,  w ith  c la y -  
i ro n s to n e  and S tigm aria  
Shale, b lack  to  t a n ,  s i l t y ,  
f o s s i l i f e r o u s  
In o la  lim estone  member
Limestone, b lue  g ray , f in e  
c r y s t a l l i n e ,  s i l t y ,  
f o s s i l i f e r o u s  
Shale, b lack , f i s s i l e  














2 . 2  
1 .4
27,
NE% sec . 26, T. 18 N . , R. 17 E. Measured in  the  ro a d ­
s id e  d i tc h  a t  the  n o r th e a s t  p o in t  of the  h i l l  and 
on the  h i l l .
Name of 
Formation D esc rip tion
Thickness in  Fee t 
Of U nit To Base 
of s e c t io n
Boggy form ation
T af t  sandstone member
Sandstone, t a n ,  f in e  g ra ined , 
c ross  bedded, a rg i l la c e o u s  
Shale, b lack ,  f i s s i l e ,  w ith  c la y -  
i ro n s to n e  
In o la  lim estone  member
Limestone, b lue  g ray , medium 
c r y s t a l l i n e ,  m assive, 
f o s s i l i f e r o u s  
Shale, b lack , f i s s i l e ,  and covered 
to  the  coal 
Coal, r e p o r te d  th ick n ess  
Covered
In o la  lim estone  member
Limestone, dark g ray , dense, 
no d u la r ,  f o s s i l i f e r o u s ,  
















Covered to  coa l 1.0 39.2
Coal, r e p o r te d  th ickn ess 1.3 38.2
Covered, b lack  sh a le ,  c lay -
i ro n s to n e  and in d ic a t io n s  of
co a l  about 10 f e e t  from the
bottom 30.0 36.9
In o la  l im estone  member
Lim estone, b lue  g ray , medium
c r y s t a l l i n e ,  massive.
f o s s i l i f e r o u s ,  weathers to
a knobby su rface 1 .3 6.9
Sha le , b la c k ,  f i s s i l e ,  w ith  c la y -
i ro n s to n e 5.0 5.6
C lay - i ro n s to n e  zone, f o s s i l i f e r o u s 0 .1 0.6
Sha le , b lac k ,  f i s s i l e 0 .5 0 .5
28.
Center of th e  n o r th  s id e  of se c .  10, T. 18 N. , R. 16 E.
Measured in  the  road .
Name of Thickness in  Feet
Formation D esc rip tion Of Unit To Base
of se c t io n
Boggy form ation
T af t  sandstone  member
Sandstone, t a n ,  f in e  g ra in e d .
bedded, micaceous 3.0 33.8
Shale , b la c k ,  f i s s i l e ,  w ith  c la y -
i ro n s to n e  and micaceous s i l t s t o n e  30.0 30.8
In o la  l im estone  member
Lim estone, b lue  g ray , f in e  
c r y s t a l l i n e ,  bedded,




Center of the  n o r th  s id e  of se c .  26, 
Measured in  th e  road  in  f r o n t  of
T. 18 N., 
a house.
R. 16 E.
Name of Thickness in  Feet
Formation D esc r ip t io n Of Unit To Base
of se c t io n
Boggy form ation
T a f t  sandstone  member
Sandstone, t a n ,  f in e  g ra in ed .
bedded, micaceous 6 .5 30.0
S i l t s t o n e ,  ta n ,  t a b u la r ,  micaceous 8.5 23.5
Shale , b lac k ,  f i s s i l e ,  w ith  c la y -
iro n s to n e 9.2 15.0
C lay - iro n s to n e 0 .3 5.8
Shale , b lack , f i s s i l e 4 .6 5.5
In o la  lim estone  member
Limestone, b lue  g ray , f in e
c r y s t a l l i n e ,  f o s s i l i f e r o u s 0 .9 0.9
30.
Center o f sec . 9, T. 17 N . , R. 16 E. Measured on the
northw est s lope  of the  h i l l .
Name of Thickness in  Feet
Formation D esc r ip t io n Of Unit To Base
of se c t io n
Boggy form ation
T aft  sandstone  member
Sandstone, brown, medium
g ra in e d ,  c ro s s  bedded 5 .5 109.5
Covered, w ith  a few ou tcrops of
b lack  sh a le 71.0 104.0
Sandstone, brown, medium g ra ined 1.0 33.0
Covered, w ith some b lack  sh a le
exposed 22.0 32.0
Zone of W e ir -P i t tsb u rg  ? c o a l ,  
th ic k n ess  o f  c o a l  and un d e r­
c la y  unknown, lo c a t io n  marked 
by abandoned s t r i p - p i t s
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Covered, w ith  some b lack  sh a le
exposed 10.0 10.0
31.
South s id e  o f  th e  SW% se c .  26, T. 17 N . , R. 16 E.
Measured iti an e a s t -w e s t  road  on th e  e a s t  face  of
th e  escarpm ent.
Name of Thickness in  Fee t
Formation D esc r ip tio n Of Unit To Base
of s e c t io n
Boggy fo rm ation
T a f t  sandstone  member
Sandstone , ta n ,  f in e  g ra in e d .
c ro ss  bedded 4 .0  57.4
S h a le ,  b lac k ,  w ith  c l a y - i r o n ­
s to n e  and ta n ,  t a b u la r
s i l t s t o n e 12.5 53.4
Sandstone , ta n ,  f in e  g ra in e d .
c ro ss  bedded 1 .4  40.9
S h a le ,  b la c k ,  w ith  c la y -
i ro n s to n e  and ta n ,  t a b u la r
s i l t s t o n e 11.0 39.5
Sandstone , ta n ,  f i n e  g ra in e d .
th in  bedded 4 .5  28.5
S i l t s t o n e ,  t a n ,  sandy, micaceous 16.5 24.0
Covered 5.5  7.5
S i l t s t o n e ,  ta n ,  th in  bedded.
micaceous 2.0  2.0
32.
Center of th e  south  s id e  o f  se c .  7, T . 19 N ., R. 16 E.
Measured in  the  road  on th e  e a s t face  of the
escarpm ent.
Name o f Thickness in  Feet
Formation D esc rip tion Of Unit To Base
of s e c t io n
Senora fo rm ation
Chelsea sandstone  member
Sandstone , l i g h t  brown, medium
g ra in e d ,  massive 9 .0  102.0
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Shale , b lac k ,  f i s s i l e  
Tiawah lim estone  member
Limestone, dark g ray , f in e  
c r y s t a l l i n e ,  m assive, 
f o s s i l i f e r o u s  
Sha le , b lac k ,  f i s s i l e ,  s i l t s t o n e ,  
ta n ,  micaceous, and sandstone , 
ta n ,  f in e  g ra in e d ,  th in  bedded 
Alluvium from th e  V erd ig r is  R iver




SE% se c .  1, T. 18 N . , R. 15 E. 
west s e c t i o n - l i n e  road .
Measured in  the  eas t-
Name of
Formation D esc rip tion
Thickness in  Feet 
Of Unit To Base 
of s e c t io n
Senora form ation
Chelsea sandstone  member
Sandstone, brown, f in e  g ra in e d ,  
c ro ss  bedded, micaceous 11.0 149.0
Shale , b la c k ,  w ith  c la y - i ro n s to n e  
and th in  bedded s i l t s t o n e 38.0 138.0
C la y - i ro n s to n e ,  re d d ish  brown, 
f o s s i l i f e r o u s ,  ca lca reous 0 .3 100.0
Sandstone, gray  brown, f in e  
g ra in e d ,  bedded, micaceous 
ca lca reou s 1.5 99.7
Shale , b lac k ,  and covered 4.0 98.2
Limestone, brown, sandy,
micaceous, f o s s i l i f e r o u s 1.0 94.2
Clay, g ray , and sh a le ,  gray 0 .5 93.2
Tiawah lim estone  member
Limestone, g ray , dense, m assive, 
f o s s i l i f e r o u s ,  weathers brown 2.7 92.7
Sha le , b lack ,  w ith  c la y - i ro n s to n e ,  
micaceous s i l t s t o n e  and covered 26.5 90.0
T a f t  sandstone  member
Sandstone, ta n ,  medium g ra in e d ,  
bedded, micaceous 1.5 63.5
S i l t s t o n e ,  ta n ,  micaceous,
bedded, w ith  some black  sh a le  
and f in e  g ra ined  sandstone 10.0 62.0
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Shale , b lack  to  ta n ,  w ith  tan  s i l t -
s tone  and covered




SW  ̂ sec . 31, T. 18 N . , R. 16 E. Measured in a creek
running through the  q u a r te r  s e c t io n ,  and inc lud ing
the  Chelsea o u t l i e r  e a s t  o f the c re e k .
Name of Thickness in  Fee t
Formation D escrip tion Of Unit To Base
of s e c t io n
Senora form ation
Chelsea sandstone member
Sandstone, ta n ,  f in e  g ra in ed ,
cross  bedded 8.0 107.9
Covered 88.0 98.9
Sandstone, ta n ,  f in e  g ra in ed .
bedded 1.5 10.9
Tiawah lim estone member
Limestone, dark gray ,
fe r ru g in o u s ,  s i l t y ,  abundant
myalinas 1.2 6 .4
Sha le , b lac k ,  f i s s i l e ,  and covered 3.0 5.2
Tebo coal 0 .9 2.2
Underclay 1.3 1.3
Sha le , b lack ,  f i s s i l e ,  and s i l t s t o n e Not measured
35.
Center o f the  west s id e  of se c .  2, T . 19 N., R. 15 E.
Measured in  a creek th a t  flows eastward from the
road .
Name of Thickness in Feet
Formation D escrip tion Of Unit To Base
of s e c t io n
Senora form ation
Covered
Coal 0 .4 24.4
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Underclay 0.5 24.0
Sandstone, ta n ,  f i n e  g ra in ed .
s i l t y ,  bedded, micaceous 4 .5 23.5
Covered, and b lac k ,  f i s s i l e  sh a le 12.0 19.0
Shale , b lack , f i s s i l e ,  w ith  c la y -
i ro n s to n e  and th in  bedded.
micaceous s i l t s t o n e 7.0 7.0
36,
Sec tions  19, 20, 21 and 22, T. 18 N . , R. 15 E. Top of 
the  massive sandstone  a t  the  SE co rner of se c t io n  
22 to  Broken Arrow Coal in  a s t r i p - p i t  1/8 m ile  
e a s t  of th e  SW co rne r  o f s e c t io n  19, westward 
component o f d ip  ranges from 40 to  60 f e e t  per m ile . 
From Oakes, 1944, m odified  by the  w r i t e r .
Name of 
Formation D esc r ip tio n
Thickness in  Fee t 
Of Unit To Base 
of s e c t io n
Senora form ation
Shale in  p i t  above co a l Not measured
Croweburg coal 1.8 111.8
Covered, s h a le ,  probably  about 10.0 110.0
Sandstone, th in -bedd ed , s i l t y ,  about 10.0 110.0
Covered, probably  s h a le ,  c la y  to
s i l t y ,  about 60.0 90.0
Chelsea sandstone member
Sandstone, s i l t y ,  about 10.0 30.0
Covered, probably  s i l t y  s h a le .
about 20.0 20.0
Sandstone, m assive, n o t  t r e e -
b ea r in g  in  t h i s  v i c i n i t y Not measured
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37.
Near th e  c e n te r  of th e  e a s t  s id e  of 
R. 15 E. Measured between the  
in  a creek west of th e  road and 
in  the  road  sou th  of th e  c reek .
sec . 20, T. 19 N . , 
l im estone  exposure 
th e  coal exposure
Name of Thickness in  Fee t
Formation D esc r ip tio n Of Unit To Base
of s e c t io n
Senora form ation
Croweburg co a l 1.4 12.0
U nderclay 1.5  10.6
Cover and b lac k ,  f i s s i l e  sh a le 8.0 9 .1
McNabb lim estone  member
Limestone, dark g ray , dense,
f o s s i l i f e r o u s ,  w eathers
r e d d is h  gray 1.1 1.1
38.
SE% se c .  29, T. 19 N . , R. 15 E. Measured in  th e  s t r i p -  
p i t  0 .1  m ile  west of the  SE co rn e r  o f th e  s e c t io n .  
From Oakes, 1944, m odified  by th e  w r i t e r .
Name of 
Formation D esc rip tio n
Thickness in  Fee t 
Of Unit To Base 
of s e c t io n
Senora form ation
S ha le , w eathered 10.0 38.3
V e rd ig r is  lim estone  member
Limestone, dark , weathers
yellow , m assive.
f o s s i l i f e r o u s 2.0 28.3
S ha le ,  g ray , w eathers yellow , about 2.5 26.3
S ha le ,  b la c k ,  f i s s i l e 5.7 23.8
Sh a le ,  da rk , co n ta in s  d i s c o id a l
c o n c re t io n s 5.7 18.1
Sh a le ,  c la y ,  dark 11.0 12.4
Croweburg coa l 1.4 1.4
U nderclay, bottom of p i t
39.
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Sec. 30, T. 18 N ., R. 15 E. Measured in an abandoned 
bu t f r e s h  s t r i p - p i t  near  the  NW corner of se c t io n  
30. From Oakes, 1944, modified by the  w r i t e r .
Name of Thickness in  Feet
Formation D esc r ip tion Of Unit To Base
of' s e c t io n
Senora form ation
Shale , w eathers yellow 10.0 30.0
V e rd ig r is  lim estone member
Limestone, dark , w eathers yellow.
f o s s i l i f e r o u s 2.5 20.0
Shale, b la c k ,  f i s s i l e ,  con ta ins
phosphatic  nodules 5.7 17.5
Shale , dark 10.0 11.8
Croweburg c o a l ,  about 1 .8 1.8
Underclay, bottom of p i t
40,
Sec. 29, T. 19 N ., R. 15 E. Measured in  a p i t  0 .1  m ile  
west and 150 f e e t  n o r th  of SE co rn e r .  This i s  a 
f r e s h  exposure and shows d e t a i l s  of the  V erd ig r is  
l im estone . From Oakes, 1944, m odified by the  w rite r .
Name of 
Formation D esc r ip t io n
Thickness in  Feet 
Of Unit To Base 
of s e c t io n
Senora form ation
Shale, weathered to  c la y  
V e rd ig r is  lim estone  member







dark , f o s s i l i f e r o u s  
dark , f o s s i l i f e r o u s  
















Shale , b lac k ,  f i s s i l e  to  b locky Not measured
41.
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South s id e  of sec .  33, T. 20 N . , R. 15 E. Measured 
between the  bottom of the  s t r i p - p i t  n o r th  of S ta te  
Highway 33 and the  top  of th e  h i l l  west of the  
s t r i p - p i t .
Name of 
Formation D esc rip tion
Thickness in  Feet 
Of Unit To Base 
of s e c t io n
Senora form ation 
Lagonda member
S i l t s t o n e ,  ta n ,  th in  bedded 
Covered, b lack , f i s s i l e  s h a le ,  
c la y - i ro n s to n e ,  and ta n ,  
th in  bedded, micaceous 
s i l t s t o n e  
V e rd ig r is  lim estone member 
Limestone, g ray , medium 
c r y s t a l l i n e ,  bedded, 
f o s s i l i f e r o u s ,  w ith  sh a le  
p a r t in g s  
Shale , b lack ,  f i s s i l e ,  w ith  
phosphatic  nodules 
Croweburg coal









of th e  p i t
42.
NE% sec . 6, T. 19 N . , R. 15 E . Composite s e c t io n .
Name of
Formation D esc r ip tio n
Thickness in  Feet 
Of Unit To Base 
of s e c t io n
L ab e tte  form ation
Shale, b lack ,  f i s s i l e  5.0 5.0
F t .  S co tt  form ation
Blackjack Creek lim estone  member 
Limestone, g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s ,
w ith  sh a le  p a r t in g s  7.1 7.1
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Senora form ation
E xce llo  sh a le  member
Shale , b lack , f i s s i l e  in  the 
upper p a r t ,  b locky in  the  
lower p a r t ,  phosphatic  
Breezy H i l l  l im estone  member 
Limestone, g ray , medium
c r y s t a l l i n e ,  m assive, w ith  
some sh a le  p a r t in g s ,  
f o s s i l i f e r o u s  
Kinnison sh a le  member
Shale, g ray , f i s s i l e ,
ca lc a re o u s ,  f o s s i l i f e r o u s  
Iron  Post coal 
Underclay 
Lagonda member
Shale , b lack ,  f i s s i l e ,  w ith  th in  
s i l t s t o n e  and th in  f in e  














Sec. 7, T. 19 N ., R 15 E. Log of a w ater w e l l ,  n ea r  
the  SW corner of the  s e c t io n ,  su p p lied  by Luther 
White. From Oakes, 1944, m odified by th e  w r i t e r .
Name of 
Formation D esc r ip tio n
Thickness in  Fee t  
Of U nit To Base 
of s e c t io n
S o il
F o r t  S co tt  form ation
Blackjack Creek lim estone  member 
Limestone 9.0 9.0
Senora form ation
E xce llo  sh a le  member
Shale , b lac k ,  f i s s i l e ,  w ith  
phosphatic  nodules 
Breezy H i l l  lim estone  member 
Limestone 
Kinnison sh a le  member 








Iron  Post coal 0 .5 83.0
Lagonda member
Shale , g ray 4 .5 82.5
Sand, g ray , f in e  g ra in e d .
micaceous 20.0 78.0
Shale , g ray , sandy 20.0 58.0
Shale , gray 33.0 38.0
V e rd ig r is  l im estone  member
Limestone, gray 5.0 5.0
44.
South s id e  of s e c t io n s  5 and 6, T. 18 N . , R. 15 E.
Measured in  the  s e c t io n  l i n e  road between the  top
of th e  s t r i p - p i t s  and th e  lim estone outcrop  on the
r id g e  west of th e  s t r i p - p i t s  near the  c e n te r  of
s e c t io n  6.
Name of Thickness in  Feet
Formation D esc r ip t io n Of Unit To Base
of s e c t io n
Senora form ation
Breezy H i l l  lim estone  member
Limestone, g ray , dense, bedded.
f o s s i l i f e r o u s 1.5 136.7
Kinnison sh a le  and Iron  Post coal
no t reco g n izab le
Lagonda member
Covered, b lac k ,  f i s s i l e  sh a le
and c la y - i r o n s to n e ;  t a n .
micaceous, th in  bedded.
s i l t s t o n e ;  t a n ,  th in  bedded.
f in e  g ra in e d  sandstone 130.0 135.2
V e rd ig r is  l im estone  member
Limestone, g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s .
w ith  sh a le  p a r t in g s 2.0 5.2
Limestone, g ray , medium
c r y s t a l l i n e ,  f o s s i l i f e r o u s .
massive 1.7 3.2
Shale , b lack 1.5 1.5
Covered by w ater
45.
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Composite s e c t io n  south  of th e  Arkansas R iver from below 
th e  Tiawah lim estone  a t  th e  south  s id e  of s e c t io n  2, 
T. 16 N ., R. 15 E . ,  to  th e  top  of Concharty Mountain 
in  se c t io n  7, T. 16 N . , R. 13 E. Taken in  p a r t  from 
Branson, 1954, page 39.
Name of 
Formation D esc r ip tion
Thickness in  Feet 
Of Unit To Base 
of s e c t io n
Wetumka form ation
Sandstone, ta n ,  medium g ra in e d ,  
massive to  bedded, in te rbedded  
w ith  sandy sha le
L a b e tte  form ation
S h a le ,  g ray , f i s s i l e ,  phosphatic  
nodules
120.0  120,0
6. 0 6. 0
F o r t  S c o t t  form ation
B lack jack  Creek lim estone  member 
Limestone, g ray , m assive,
fe r ru g in o u s ,  f o s s i l i f e r o u s  0 .8  0 .8
Senora form ation
E x ce llo  sh a le  member
Sha le , b lack , f i s s i l e  w ith  
phosphatic  co n c re t io n s  
Breezy H i l l  l im estone  member 
Limestone, g ray , f in e
c r y s t a l l i n e ,  m assive, 
f o s s i l i f e r o u s  
Lagonda member
Shale , g ray  f i s s i l e  w ith  c la y -  
i ro n s to n es  in  lower p a r t
and some covered 106.0 461.3
V e rd ig r is  lim estone member
Limestone, dark g ray , th in
bedded, s i l t y ,  fe r ru g in o u s ,  
f o s s i l i f e r o u s  0 .9  355.3
Shale , brown, c a lc a re o u s ,  s i l t y ,
w ith  th in  l im estone  s t r i n g e r s  0 .7  354.4
6 .0  469.8
2 .5  463.8
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Lim estone, b lue  g ray , dense.
m assive, f o s s i l i f e r o u s 0 .3 353.7
S h a le , g ray , c a lc a re o u s .
f o s s i l i f e r o u s ,  w ith  th in
lim estone s t r in g e r s 0 .3 353.4
S h a le , b lack  f i s s i l e  w ith  phosphatic
co n c re tio n s 4.2 353.1
Croweburg co a l 1.6 348.9
U nderclay 0 .8 347.3
S i l t s to n e ,  ta n , th in  bedded 3.5 346.5
S h a le , brown, s i l t y  and covered 37.0 343.0
L im estone, dark g ray , th in  bedded.
fe r ru g in o u s , s i l t y ,  f o s s i l i f e r o u s 0 .3 306.0
S h a le , b la c k , f i s s i l e 3.5 305.7
S i l t s to n e ,  g ray , c a lc a re o u s .
f o s s i l i f e r o u s ,  w eathers brown.
and non-ca lcareous 1.5 302.2
S h a le , brown, s i l t y 3.0 300.7
Covered and gray  sh a le 65.0 297.7
Coal 1.1 232.7
U nderclay 0 .3 231.6
S h a le , g ray , f i s s i l e  and san d sto n e .
ta n , f in e  g ra ined 35.0 231.3
C helsea sandstone member
Sandstone, ta n , medium g ra in e d .
m assive to  c ro ss  bedded.
len ses  and i s  in te rb ed d ed
w ith  gray  f i s s i l e  sh a le 180.0 196.3
S h a le , b lack  f i s s i l e 4 .0 16.3
Tiawah lim estone  member
L im estone, dark g ray , dense.
m assive, c o n ta in s  M yalina 0 .3 12.3
S h a le , g ray , s i l t y ,  w ith  c la y -
iro n s to n e 12.0 12.0
Covered
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sH t and  d a y  on f /o o d p ia fn s  o f  p r e ­
se n t St ream s. J
t e r r a c e  d e p o s i t s
(Gravel, sand , v j t  a n d  c ta y . )
P w t ' .
WETUMKA f o r m a t i o n
( fa n , m edium -grained sa n d s to n e  in te r b e d d e d
with sa ndy  shaie . A bout / s o  f e e t  th ic tr .)
Plb;
LABETTE FORMATION 
(S ta c k  sh a ie . 6  f e e t  e x p o s e d .)
P f s
FORT SCOTT FORMATION 
(Gray, fossiliferous lim estone, g ra d e s  sou thw ard  
in to  a  sitty, ferruginous, fo s s i l i fe ro u s  l im e ­
stone. Between 0.8 and 9  f e e t  t h ic k . )




















McALESTER FORMATION ' ''
( S t a c k  shate , s ilts to n e  a n d  W arner sa n d s to n e  
m e m b e r fP m a w J  a t th e  b a se  o f  th e  fo rm ation . 
W a rn er a b o u t 8  f e e t  th ic k .  The M c A le s te r  i s  





(S ta c k  sh a te  with d a y - ir o n s to n e . A b o u t 2 0  




(Sandstone, sh a te  a n d  len ticu la r  l im e s to n e . tSO  
to  3 7 5  f e e t  th ick . A to k a  u n d iffe re n tia te d T P a J  
a n d  th e  fo llo w in g  m e m b e r s :  S ta c k ja c k  C re e k  
CPab], W e b b ers  F a its  CPawJ, Georges F o r k -  
D irty Creek m e m b e rs  u n d iffe r e n tia te d  C P agJ  
a n d  th e  C o o d y- Pope C h a p e t m e m b e r s  u n d i f f ­
e r e n t i a t e d  C P a c J .)
BLOYD FORMATION 
(Gray fo ss ilife ro u s  lim esto n e  in te r b e d d e d  with  
gray s h a te .  6  to  4 0  f e e t . )
P s n c
.Psnti
P s n t - 1






HALE FORMATION  
(Gray, fo s s i l i fe r o u s  s a n d s to n e  grading  la te r ­
a lly  into gray, fa ss itife ro u s  lim estone . 3 5  to 4 7  
fe e t  th ic k .)
PITKIN FORMATION 
(Gray, fo ss ilife ro u s  lim estone. 2 0  to 3 0  f e e t  




(Stack shate a n d  gray lim estone. 3 5  to 70  f e e t  
th ick . )
Mh
HINDSVILLE FORMATION 
(Gray, m edium  crysta llin e , fo ss ilife ro u s  l im e ­
stone. 12 to  3 6  f e e t  th ic k .)
: -Mm
MOOREFIELD FORMATION 
(D ivided in to  4  m em bers, 3  o f  which crop ou t  
in the area. They are: th e  u p p e r  brow n c a l­
careous s ilts to n e  [O rdnance P tan t m e m b e rj„  
gray, c h er ty  ca tcaren ite  [L in d sey  B ridge  m e m -  
b e r j  a n d  tow er brow n, arg illaceous lim estone  
[B ayou  tvienard m em ber J . Tahtequah m em ber  
absen t, t^ot sep ara te ly  m apped. F o rm a tio n  Is 
3 5  to  0 5  fe e t  th ic k .)
M
mWiîl’iilTiWlÆm
- s o G Q V F O  R M A TIO N
r I o N
CO
ÜJ
M c A l e s t e r  f o r m a t i o n  
( B la c k  shate, silts to n e  a n d  W arner sa n d s to n e  
m e m b e r C P m aw ] a t ttte  ba se  o f  th e  form ation . 
W a rn er a b o u t 8  f e e t  th ic k . The M c A le s te r  i s  
4 0  to  too f e e t  th ick .)
; P h s
HARTSHORNE FORMATION 
(B la c k  sh a le  with c la y -iro n s to n e . A b o u t 2 0  
f e e t  t h ic k . )
P a c
ATOKA FORMATION 
(Sandstone, sh a te  a n d  len ticu la r  lim es to n e . 130  
to  3 7 5  f e e t  th ick . A to ka  u n d iffe re n tia ted T P a J  
a n d  th e  fo llo w in g  m e m b e rs :  B la c k ja c k  C re e k  
TPabJ, W e b b ers  F a lls  CPawJ, G eorges F o rk -  
D irty  C reek m e m b e rs  u n d iffe r e n tia te d  C P ogJ  
a n d  th e  C o o d y -P o p e  C hape! m e m b e rs  u n d i f f ­
e r e n t i a t e d  C P a c J .)
BLOYD FORMATION 
(Gray fo ss ilife ro u s  lim es to n e  In te r b e d d e d  with 
gray s h a te .  6  to  4 0  f e e t . )
HALE FORMATION 
(Gray, fo s s i l i fe r o u s  s a n d s to n e  grad ing  la te r ­
a lly  into gray, fo ssilife ro u s lim estone. 3 5  to 4 7  
fe e t  th ic k .)
é
PITKIN FORMATION 
(Gray, fo ss ilife ro u s  lim estone. 2 0  to 3 0  fe e t  
th ic k .  )
m a
FAYETTEVILLE FORMATION 
(Black shate a n d  gray lim estone. 3 5  to 70  f e e t  




(Cray, m edium  c rysta llin e , fo ss ilife ro u s  l im e ­
stone. 12 to  3 6  f e e t  th ic k  )
MOOREFIELD FORMATION 
(D ivided into 4  m em bers, 3  o f  which crop out 
in the area. They are: th e  u p p er  brown c a l­
careous s ilts to n e  [O rdnance P lan t m em ber],, 
gray, c h e r ty  ca tcaren ite  [L in d sey  B ridge m e m ­
b e r ]  a n d  low er brow n, argillaceous lim estone  
[B ayou  tkenard  m em ber], Tahtequah m em ber  
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P s n l
P s n v x
P s n m
p s n c
P s n t - l 7 P s n f
SENORA f o r m a t i o n  
(C vd ic . consisting  o f sa n d s to n e , sfta ie  l i m e ­
s to n e  a n d  coai. 2 4 5  to  4 7 0  f e e t  th ic k .  
D ivided into the  foiiomng m e m b e rs :  E x c e i jo
sh a ie  fP s n e J ,  Breezy H i l l  l im e s to n e  CPsnbJ, 
K inn ison  s h a le  [PsnkJ, n o t  m a p p a b te  o v e r  
m o s t o f  th e  county , L a g o n d a  s a n d s t o n e  
a n d  sh a le  [P sn U , Verdigris l im e s to n e  [P snvJ,
s to n e s  C P sn t-1  the y o u n g e s t]  a n d  th e  I r o n  
P ost, Croweburg, Tebo a n d  o th e r  c o a ts .)
BlSgt-3̂ ,
PbP •
BOGGY FORMATION  
f  C yclic , consisting  o f sa n d s to n e , sh a ie , Hm e  -  
s to n e  a n d  coal. About 1 4 0  f e e t  th ic k .  
D iv id ed  in to  th e  follow ing m e m b e r s ;  T a f t  
sa n d s to n e s  C P b g t-3  th e  y o u n g e s t  a n d  P b g t - i  
th e  o ld e s t] ,  Ino la  l im e s to n e  C P bgiJ , B l u e ­
ja c k e t  sandstone  [PbjJ a t  th e  b a s e  o f  th e  fo r ­
m a tion , and th e  W e ir -P itts b u rg t, B lu e ja ck e t,  
S e c o r l  a n d  o th er co a ts .)
m s m s m s m
SAVANNA FOFîMATlON 
(Cyclic, consisting  o f s a n d s to n e , sh a ie ,  l im e ­
s to n e  a n d  coal. 8 5  to  2 0 0  f e e t  th ick . 
D iv id e d  in to  th e  fo llo w in g  m e m b e r s :  D o n -  
e te y  l im e s to n e  CPsvd], S p ir o  s a n d s to n e  
C P svsp ], S a m  C reek  l im e s to n e  C P s v s c J , 
S p a n ia r d  l im e s to n e  C P s v s J  a t  th e  b a s e  o f  
th e  form ation , a n d  th e  R o w e  a n d  D ryw ood  







BLOVD F O R M A T IO N  
(Cray fo ss iti/e ro u s  lim es to n e  in te r b e d d e d  with 
gray sh a le . 6  to  4 0  f e e t . )
■IRh
HALE FORMATION 
(Gray, fo s s H ife r o u s  s a n d s to n e  gra d in g  la te r -  
a lly  into gray, fossH iferous lim estone . 3 5  to 4 7  
fe e t  th ic k .)
PITKIN FORMATION 
(Gray, fo ssH ifero u s lim estone. 2 0  to 3 0  fe e t  
th ic k . )
FAYETTEVILLE FORMATION 
(Black sha le  a n d  gray lim estone. 3 5  to  7 0  f e e t  




(Gray, m edium  crysta lline , fo ssH iferous t im e  -  
stone. 12 to  3 6  f e e t  th ic k .)
-Mm-
MOOREFIELD FORMATION 
(D ivided in to  4  m em bers, 3  o f  which crop out 
in the area. They are: th e  u p p e r  brown c a l­
careous siH stone [O rdnance P lan t m e m b e r] ,  
gray, c h e r ty  ca lcaren ite  [L in d sey  B ridge m e m ­
b e r ]  a n d  low er brow n, a rg illaceous lim estone  
CBayou M enard m em berJ. Tahiequah m em ber  
absen t. Not sep a ra te ly  m apped. F orm ation  (s 
3 5  to 4 5  fe e t  th ic k .)
Mk
(M assive, 
3 8  f e e t
KEOKUK FORMATION 
w hite  to  b u f f  ch er t. A m a x im u m  o f  
i s  e x p o s e d . )
Mr
REEDS SPRING FORMATION  
( B lu e - g r a y  l im e s to n e  in te rb e d d e d  w ith d a r k  
gray ch ert. 2 0  f e e t  e x p o s e d .)
F a u l t
Dashed where inferred 
Dotted where concealed  
Ü, Upthrown side 
D, Oownthrown side
Axis of  syncline
A xis  o f  anticline
S tr ik e  and dip
X
Quarry




S t a t e  highway 
P aved  rood 
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P O O U
g e n e r a l i z e d  c o l u m n a r  s e c t i o n
OF
W A G O N E R  C O U N T Y , O K L A H O M A




T en , n e c iiu n -g ra in e d  s a n d s to n e  in te rb e d d e d  
v :ith  sandy  s h a le »  A bout 120 f e e t  th ic k * .
F la c k  s h a l e .  6 f e e t  e x p o se d .
i r a y ,  f o s s i l i r e r o u s  l i ï ï i e s to n e ,  g ra d e s  
sou thw ard  i n t o  a  s i l t y ,  f e r r u g in o u s ,  
EXCKLIf» SHALE f o s s i l i f e r o n s  l im e s to n e *  Between 0 .6
WREEZY HILL LH^fSTOME and  9 f e e t  t h i c k ,
SHALE
C y c lio ,  o o r z i a t i n ?  o f  s a n d s to n e ,  s h a l e ,  
t i n e  and c o a l ,  2Lp to  a70  f e e t  
t h i c k .  D iv id ed  i n t o  th e  ''o llo w in g  
m enîbers; E x c e l le  s h ^ I e ,  B reezy  H i l l  
l im ^ s tc n e , K in n iso n  s h a l e ,  Lagonna 
s a n d s to n e  and s h a l e ,  V e rd i-c ris  l im e s to n e ,  
?’cHabb lim e s tc .n e , C h e lse a  s a n d s to n e ,  
Tiawah l im e s to n e ,  T aP t s a n d s to n e s ,  and 
th e  I ro n  P o s t ,  Crov.-ebur^, Tebo and 
o th e r  c o a l s .




• L - i - T f P p -
rzr









C-'rU iF .A  SA D -T O 'T




C y c l ic ,  c o n s is tin g "  o f  s a n d s to n e ,  s h a l e ,  
l im e s to n e  and c o a l .  A bout ibO  f e e t  t h i c k  
Di"viJed i n t o  t h e  fo llo iv in g  m embers: T a f t  
s a n d s to n e s ,  I n o la  l im e s to n e s ,  B lu e ja c k û t  
s a n d s to n e  a t  th e  b a se  o f  t . ie  f o r m a t io n ,  
and th e  W e i r -® i t t s b u r» ,  B lu e ja c k e t ,  S ^ c o r 











M O OR E F IE L D
KEOKUK
REED S S P R IN G
TA? «A ':nsT '^-5:r>
C y c l ic ,  c o n s i r t i n ç  c f  r .a n d s to n e , s h a l e ,  
l im e s to n e  and  c o a ï«  Aboi’t  lîtO f e e t  t h i c k .  
D iv id ed  i n t o  th e  f o l i o t o n s  m em bers: T aTt 
s a n d s to n e s ,  I n o la  l im e s to n e s ,  B lu e ja c k e t  
s a n d s to n e  a t  th e  h a se  o f  t . ;e  f o r m a t io n , 
and th e  W e i r - ° i t t s h u r g ,  B lu e ja c k e t ,  S o c o r ; 




S E C ^n  ? C^AL 
« l ^ k .t a c k k t  g  A'-' or-T’~'':p
2 _  DPT-’o n n  chat
SAVANNA
1—T ~i—r-T=T-









WAPr.TP BA 'ID ST?-'E
C y c l ic ,  c o n s i s t i n g  o f  s a n d s to n e ,  s h a le ,  
l im e s to n e  and  c o a l .  6$ bo 2ÇC *‘e«^t 
t h i c k .  D iv id ed  i n t o  th e  fo llo '- r in t;  ■ 
members: D cn ely  l im e s to n e , S p iro  
s a n d s to n e , Sam C reek  lin estO T ie ,
S o an ia rc i l in o n to n c  a t  tn e  b a se  o f  th e  
fo r m a t io n ,  and  th e  nr^.n-rood and Powe c o a ls
S la c k  s h a l e ,  s i l t s t o n e  and  th e  ’• 'a rn e r  
£3arid55lor,e r^ep-her a t  *he b a se  o f  t h e  
fo r m a t io n .  UO to  l^'O f e e t  t h i c k .
/ l a c k  s / .a le  •..-ith c l a y - i r o n s t o n e .
;*.bo-:t 2: f e e t  ti- .ick .
Sandrt.T -.o , c '*n le  a t e  I c n t i c u l a : -  
lim e s to n e .-  .2:C to  fc e b  t c i c k .  
C o n ta in s  :h e ' fv.Hov.'in.c n e m h c c :  
P la c k ia c k  C re ek , '- 'cb h era  r a i l s ,  le o r ^ e s  
f o r k .  D ir ty  C re ek , Goody and  Dope 
C h a p e l, a l l  o f  v;hicn can  n o t  he 
d i f f e r e n t i a t e d  in  '..'a l o r e r  C o u n tv .'
PITKIN
C ray , f v o r i l i f c r o u s  l im e s to n e  in te rh e d d c d  
vri.th r r a v  s h .n lo . 6 to  LO f e e t  t h i c k .
I r a y ,  f o a n i l i f e r o u s  s a n d s to n e  -rradin;^ 
l a  no m l ' v  i n t o  ? r a y ,  f o s s i l i  f c ro u s  
l i r c s t . - r . r .  t o  L l  f e e t  t h i c k .
I r a v ,  f o c s i l i f e r o u s  l im e s to n e . 20 to
3C f e e t  t r i c k .
CC
-FAYETTEVILLE ' Z P —
- la c r :  s h a le  and 'r a y  l im e s to n e .  
33’ to  70 f e e t  t h i c k .
HINDSVILLE
M O OR E F IE L D
KEOKUK
A A  
A A A A A
A A A A  A A A A A
A A A A A A A A




} ray , 'ted ium  d r . ' s t a l l i n e ,  f o s s i l i f e r o u s  
l im e s t 'o n e .  12 to  36 f e e t  t h i c k .
D iv id ed  in t o  U m em bers, 3 o f  w hich c ro p  
o u t  in  th e  a r e a .  They a r c :  th e  'Ordnance 
P l a n t  r i l t n t o n e s ,  L in d se y  B rid g e  l im e s to n e  
and  ^ayou M enard D im csto n e . '^he T ah ieq u ah  
member i s  a b s e n t .  F o rm atio n  i s  33 t o  U5 
f e e t  t h i c k .
M a s s iv e , w h ite  t o  h u f f  c h e r t .  A 
maximum o f  3^ f e e t  i s  e x n o se d .
R lu e - T a y  l im e s to n e  in te rb e d d e d  w ith  
d a rk  -;ray  c h e r t .  20  f e e t  e x p o se d .
. 4
